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Electrical Service for Rural Districts* 
By J. W. Purcell’ 
Part 1—Rural Electrification by the Hydro-Electric Power Commission of Ontario 


N ONTARIO there has been an extensive application of 

electrical energy in many rural and agricultural districts 

by the Hydro-Electric Power Commission. In our Province 
most farms unfortunately for power distribution undertakings 
are large, except in small areas devoted to fruit or vegetable 
culture. Farm buildings are too far apart in most cases to 
group the services and the buildings, in many cases located 
back on the property. 

The province of Ontario extends from the Great Lakes 
northward to James Bay and Hudson Bay, having two dis- 
tinct sections known generally as “Northern Ontario” and 
“Old Ontario.” The distribution of electricity in Old Ontario 
is almost entirely in the hands of the Hydro-Electric Power 
Commission of Ontario. The Commission is not a govern- 
ment-owned enterprise in the serse in which that term is 
sometimes used, but a cooperative, municipal undertaking 
by a number of the leading Ontario cities, towns and villages 
to secure for their citizens electrical energy at cost. The 
Commission was created in 1906 by special act of the provin- 
cial legislature of Ontario and is empowered to act as trustee 
and agent for such municipalities in the province as desire 
to cooperate. The commission’s field is province-wide al- 
though its activities, especially rural, are, of course, confined 
chiefly to the more settled districts. The Commission exer- 
cises both administrative and constructional functions. The 
first delivery of electrical energy was made by the Commis- 
sion in 1910, and by the end of that year it was supplying 
power to ten municipalities. The initial load of 1,000 hp. 
increased rapidly, and, in 1920, 356,000 hp. was delivered, and 
in December 1926 the load was approximately 1,000,000 hp. 
In addition to owning two large power developments at 


*Part I of a paper presented at a meeting of the North Atlantic 
Section of the American Society of Agricultural Engineers, at 
Pittsburgh, Pa., October, 1927. (Parts 2 and 3 will appear in the 
December issue of AGRICULTURAL ENGINEERING. 

1Assistant engineer, Hydro-Electric Power Commission of 
Ontario. Assoc. Mem. A.S.A.E. 
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Niagara Falls it has constructed what is known as the 
Queenston-Chippewa development on the Niagara River, the 
largest individual water power in the world, having a head 
of 305 ft. and a capacity of about 550,000 hp. 

At the present time the Commission owns and operates 
on behalf of the cooperating municipalities twenty-two elec- 
trical pewer plants which have a potentiality of more than 
1,000,000 hp. These plants, supplemented with certain power 
purchased in bulk, supply electrical energy to eight systems, 
of which the Niagara system is much the largest. The main 
transmission lines of the Commission total about 3,800 mi. 
and include about 600 mi. of 110,000-volt line. The greatest 
length of continuous 110,000-volt line is that between Niagara 
Falis and Windsor, a distance of approximately 250 mi., and 
about 30,000 hp, is transmitted from Niagara to municipalities 
clustered around the terminus of this transmission line. 

The greater transmission networks of the Commission are 
ever extending and the process of consolidation that is taking 
place is tending to reduce the number of separate systems, 
resulting in substantial economies from the operating and 
administrative viewpoints. The time is not far distant when 
the whole of Old Ontario will be linked up by interconnected 
transmission networks constituting what is sometimes re- 
ferred to as a “superpower” system of electrical supply. On 
behalf of the cooperating municipalities the Hydro-Electric 
Power Commission of Ontario supplies electrical service to 
about five hundred municipalities, including cities, towns, vil- 
lages and townships. The actual distribution of electrical 
energy to consumers is undertaken by the local authorities, 
usually through the instrumentality of a public utilities com- 
mission or a special local hydroelectric system. The Com- 
mission itself, however, now undertakes the delivery of elec- 
trical energy direct to the individual consumers in rural power 
districts. 


Electrical energy is distributed to the municipalities by the 
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The farm home of Abraham Gimble, near Freeport, Ontario, is well equipped for electrical service. An electric range is used in summer 

and a coal range in winter. (Note the plumbing stack and hot and cold water pipes connecting with bathroom above.) The total con- 

sumption per year on this farm is 1,551 kw.-hr. at a net cost of i. 7 service is supplied by the Hydro-Electric Power Commission 
o ntario 
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Two views of interior of dairy and pump house on the Abraham Gimble farm, near Freeport, Ontario. - At the left a 1-hp. motor is 


shown driving a lineshaft; service equipment with meter and switch on the right. 
meat chopper 


Commission, and in turn by the: municipalities to the ultimate 
consumer, at cost. Cost, in each case, includes all charges 
arising from the generation, transmission and delivery of 
power and includes a proper share of the interest and sinking 
' fund for the cost of lands, stations and equipment required 
for supplying the power, as well as a proportionate part of 
administration, operation, maintenance, taxes, renewal and 
reserve funds, and, in fact, of all other costs entering into 
the business of supplying electricity. The investments of the 
Commission on behalf of the cooperating municipalities and 
those of the municipalities themselves in their local electric 
utilities together aggregate about $280,000,000. 

Rural Distribution the Result of a Definite Policy. This 
brief sketch of the agency responsible for the extension of 
rural service to the agricultural districts of Ontario is neces- 
sary to an understanding of the situation and of the success 
that has been achieved. The policy and practice of the Com- 
mission has been, and is, to make as widespread a distribu- 
tion of electrical energy as possible, and to extend to every 
community that can economically be reached by transmission 
lines the benefit of electrical service. In this connection it 
has given special attention to the difficult problems connected 
with the supplying of electrical service to rural communities. 
The supplying of rural electrical service in Ontario has not 
been simply a casual and spasmodic extension of transmission 
lines to a few specially favored and closely settled districts 
along main highways adjacent to large cities. It has been 
the result of a real endeavor to give rural electrical service 
according to a comprehensive and carefully thought out 
scheme. 

It was, primarily, the success of the work of the Hydro- 
Electric Power Commission in distributing electricity to the 
cities, towns and other community centers, which inspired 
the rural residents to seek to obtain the benefits of electrical 
service. It should also be appreciated that, without the trans- 
mission networks that have been constructed to serve the 
cities and towns of the province, any extensive rural electrifi- 
cation would be impossible. Generally speaking, the small 
loads distributed to the rural power districts would not by 
themselves justify the construction of transmission lines to 
bring electrical power from a distant source. 

From the point of view either of the amount of power dis- 
tributed or of the capital expenditures involved, the distri- 
bution of power to the rural power districts constitutes less 
than two per cent of the operations of the Commission and 
probably must always be but a relatively small proportion of 
its activities. On the other hand, the beneficial influence of 
rural electrical service on agriculture is reflected in the 
prosperity and welfare of the province as a whole, and justifies 
exceptional consideration. 

Reaching the Rural Population. The difficulties of the 
electrification of country districts, although universally recog- 
nized by those engaged in this branch of electrical supply, 
are not always fully appreciated by others. Primarily, the 
difficulty is one of scattered population resulting in relatively 
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At the right is shown the cream separator, pump, anid 


high annual charges for the capital investment in the neces- 
sary transmission and distribution lines. Only a small return 
ean be secured from any capital invested; the operating costs, 
due to the distances to be covered, are unavoidably high as 
compared with operating costs in cities and towns; the load 
per mile of distribution system is small; the load factor is 
low and the demand irregular, being controlled, in part, by 
weather conditions which affect most farmers in a given lo- 
cality in a similar manner at the same time. 

In spite of the handicaps inherent in rural distribution of 
electrical energy, the Hydro-Electric Power Commission of 
Ontario has, in this department of its activities, made sub- 
stantial progress, It has already formed 153 “rural power 
districts” with definite boundaries and service has been given 
to 107 of these districts. 

A typical rural power district covers about 100 sq. mi. 
Its boundaries are not arbitrary geographical limits such as 
define, for example, the areas of townships, but depend upon 
the economical distances which may be served from a distri- 
bution center of city, town or village. The total mileage 
of rural lines at present operated by the Commission is 
more than 2,250 mi. giving electrical service to about 
19,000 customers. These customers include about 6,500 more 
or less isolated farms and 12,500 other customers, most of 
whom are engaged in agricultural pursuits but are more close- 
ly grouped in hamlets or other small communities. There 
are also approximately 15,000 rural users in what are con- 
sidered suburban areas by the Commission served another 
way. These have by vote set aside an area to be considered 
as a unit for this purpose. These areas do not participate 
in the grants-in-aid, as they are usually the more densely 
populated areas lying adjacent to the cities. 

The rural work of the Commission has grown very rapidly 
during the past few years. This may be appreciated when it 
is understood that about 60 per cent of the constructional 
work for the rural power districts at present receiving service 
has been performed within the past three years. 

In our province a farm usually consists of a section of 
land in one block, with an area averaging from 100 to 200 
acres, with the buildings situated preferably on a high spot 
somewhere on the farm, often in the center, in consequence 
of which the distance from the set of buildings on one farm to 
those on the next farm is, on an average, about one-third of a 
mile. In the practical working out of the distribution of elec- 
trical energy to such isolated farms, the Commission has found 
it necessary to make a minimum requirement of three farm 
contracts or their equivalent per mile of distribution line. 

Legislation for Rural Service. It is not necessary to re- 
view at length the successive legislative enactments which 
relate to the supplying of electrical service in the rural dis- 
tricts of Ontario. A few brief notes will suffice. 

The original power commission act was devised primarily 
to govern the supplying of electrical energy to towns and 
cities. The success which followed these activities stimu- 
lated the requests from rural residents for estimates of the 
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cost of supplying them with electrical service. To provide 
for this the power commission act was amended in such a 
manner as to enable the townships to obtain from the Com- 
mission, and to supply to ratepayers who petitioned for it, 
a supply of electrical energy. It was found, however, that in 
practice this legislation was resulting in giving service rather 
to the more densely populated areas adjacent to towns and 
cities. Rural citizens on the more remote concession lines 
were not receiving to any satisfactory extent the benefits 
which it was the desire of the provincial government should, 
so far as possible, reach all citizens. Further amendments 
were therefore made to the power commission act and the 
present legislation provides for the formation of rural power 
districts as above described. At the present time the area 
served from each distribution center is limited only by the 
economic soundness of the extensions proposed. 


Grants-in-Aid. The Ontario government has, for many 
years, recognized the great value of electrical service to the 
agricultural areas, not only from the viewpoint of the individ- 
ual farmer, but from that of the welfare of the province as a 
whole. In order to make electrical service available to an 
increased number of the rural dwellers, the government, with 
the approval of the people of the province, has passed legisla- 
tion to provide for grants-in-aid of the capital ccst of the in- 
stallation of rural transmission lines. At the present time this 
grant-in-aid is made to the extent of 50 per cent of the prim- 
ary and secondary equipment, In other words, the govern- 
ment pays half the capital cost of the lines and equipment 
necessary to deliver power from the distributing: center to 
the property of the individual consumers. The assistance 
thus given by the province to farmers and rural residents 
is in pursuance of a long-established governmental policy of 
promoting by various means the basic industry of agriculture. 
This policy had previously found expression in the establish- 
ment of agricultural schools, colleges and experimental farms, 
in assistance for road building and in other ways. The grants- 
in-aid thus given make it possible to extend hydroelectrical 
power service to those engaged in and connected with agri- 
cultural pursuits in less densely populated districts where 
otherwise such service would not be financially feasible. 


It should be clearly understood that the provincial grant 
towards the cost of rural service is of no advantage to the 
power system as a whole because the demand for power at 
present, apart altogether from the small amount distributed 
to the rural districts, is such as readily to absorb all the 
available supply. 

From the standpoint of the Hydro-Electric Power Com- 
mission, the supplying of the electrical needs of rural citizens 
must be initiated and carried forward on a basis that is 
economically sound. Before authorizing any project, the 
Commission must look well ahead to insure future, as well 
as present, requirements of any district that may be under 
consideration. Any project must absolutely pay its way, 
including the repayment of all moneys employed for the pur- 
chase and installation of the necessary equipment to provide 
the rural service. The consumers provide their own individ- 
ual equipment and motors, etc., including the wiring. The 


Innerkip is a typical small Canadian village receiving rural elec- 

trical service from the Hydro-Electric Power Commission of Ontar- 

lo. This view shows the main street of the village, which is lighted 
by eight 100-watt lamps 
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Commission only carries its construction to the entrance to 
the consumer’s premises. 


Rural Uses for Electricity. The widespread use of certain 
modern conveniences, such as the radio, the telephone, and 
particularly the automobile, has brought the rural dweller 
into very close touch with the life of the cities, and the annual 
fairs and exhibitions have made him familiar with the appli- 
cation of electrical appliances and machinery as used in city 
homes and as suitable for farming operations, Notwithstand- 
ing this fact, the conception which many rural residents at 
first have of their needs in the way of electrical service is 
frequently confined to the provision for lighting requirements. 
It is, however, becoming more and more realized that the 
greater service which electricity can render is in the form 
of convenient power, because it is in connection with power 
service that the farmer effects his chief saving in labor. The 
appliances that are so helpful to the city dweller, such as 
washing machines, irons, fans, etc., are of even greater help 
to the farmer’s wife; but, in addition, the farmer can make 
use of a large number of devices which are even more labor- 
saving than those used in the city, such, for example, as 
water pumps, cream separators, churns and milking machines, 
which can all be operated by quite small motors. Where 
electrical service of larger capacity can economically be in- 
stalled, additional machinery, such as buzz and drag saws, 
choppers, root pulpers, ensilage cutting boxes and threshers, 
for which the farmer usually employs auxiliary power, can 
also be operated electrically. 

In this connection it should be noted that farmers often 
use machinery larger than is really necessary for the work 
that has to be done, but when the work is performed elec- 
trically it may often be done more profitably by smaller ma- 
chines requiring less power. As rural distribution of power 
extends, machinery for power purposes will be employed with 
increasing regularity and manufacturers will cooperate with 
power distributors and with the farmers themselves to secure 
the development of the best types of farm power-using ma- 
chinery. New and sometimes novel uses for electricity are 
frequently being discovered. Work in the field, such as plow- 
ing, etc., silage treatment, and hay curing have for some time 
been under practical and experimental use in England and 
on the continent of Europe. 


At the present time, some of the shortage of farm labor 
is, to a noticeable extent, being overcome by the employment of 
mechanical milkers, automatic water systems and other ma- 
chinery conveniently arranged to lessen the handling of farm 
produce. Once power-driven machinery is employed on the 
farm its use usually suggests other adaptations. In this con- 
nection, the experience gained by the engineers of the Com- 
mission enables them to appraise the general situation and to 
give advice respecting the selection of equipment for installa- 
tion and use, the method of installation and other features, 


which assists the farmer to obtain the required service at a 
minimum cost. 


In the home the application of electricity to assist in the 
work of the house is much the same as that found in towns. 
Electric ranges are common and used in large numbers. Ap- 
pliances of all kinds are to be found in our country homes. 
There is this difference, however. Owing to severe winters 
many of the farmers use the electric range in the summer 
only, as they depend on a certain amount of heat from the 
kitchen stove for that part of the house. Wood is rapidly 
disappearing as fuel in our country and must be substituted 
by coal, which is also increasing in cost and, therefore, in 
quite a number of the farms where the houses are modern, 
the whole house is heated from the furnace and the cooking 
is done the year round by the electric range. In one of our 
rural power districts where there are approximately 400 con- 
sumers, there will be by the end of this year 100 ranges. This 
is true in many of the others. 


There is another sphere in which electrical service has 
been of benefit to the rural dweller, namely, in the supplying 
of convenient power to local industries. It is very interest- 
ing to observe the rapidity with which industrial uses for 
electrical energy multiply once an electrical supply is avail- 
able. In almost every rural power district there are some 
industries using power such as brickyards, tile yards, cheese 
and butter factories, gravel plants, stone plants, quarries, 
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chopping mills and flour mills. Such industries thrive and 
develop under electrical service while such service also at- 
tracts new industries. There have been several old-fashioned 
portable saw mills supplied with electricity, the slabs of wood 
and sawdust being now sold for other purposes instead of 
being used, as formerly, for fuel for a steam plant more or 
less inefficiently employed to supply the power. 

Electrical Equipment for Rural Power Districts, The 
equipment necessary to supply electrical service in rural dis- 
tricts, assuming a supply of electrical energy is available 
at a convenient center, may be classified under three divi- 
sions: (1) The primary distribution circuit; (2) the second- 
ary or service circuit, and (3) the equipment on the consum- 
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er’s premises. The cost of the distribution lines, transformers 
and other equipment necessary for conveying the electrical 
energy from the nearest available power center to the con- 
sumers’ premises is the chief factor determining whether or 
not rural power service can be furnished on a satisfactory 
economical basis. The Hydro-Electric Power Commission of 
Ontario has been a pioneer in the work of rural electrifica- 
tion and has bestowed a great deal of effort to determine the 
best means to employ in order to provide distribution lines 
and equipment which, from the standpoint of electrical and 
physical requirements, would be satisfactory and at the same 
time be at a minimum cost. 


(Concluded in the December issue) 


Progress in Farm Fire Prevention and Protection 


OUR thousand lives and property damage equal to one- 
F sixth of net farm profits is the price American farmers 

are paying annually for carelessness in dealing with fires 
and combustible materials. The Agricultural Committee of 
the National Fire Waste Council is interested in minimizing 
this unnecessary loss. In its recent report to the Council 
this committee summarized the progress of the past year and 
outlined its program for the year ahead. 


Since the work of this committee has been divided, and 
subcommittees assigned to the several phases of the work, 
much progress has been made. During the year just past, 
two subcommittees under the education committee have made 
very complete studies and reports on their respective sub- 
jects. 

The subcommittee on equipment and methods for fire pro- 
tection and prevention on the farm has studied and reported 
on the most common fire hazard and of their control. The 
hazards are listed in the order of their importance as: (1) 
lightning, (2) defective chimneys and flues, (3) sparks on 
roof, (4) matches and smoking, (5) spontaneous combustion, 
(6) heating apparatus, (7) lighting apparatus, (8) gasoline 
and kerosene, (9) power machinery (including automobiles, 
trucks, tractor), (10) incubators: and brooders. 


Of these, spontaneous combustion is given as the greatest 
growing menace. This is attributed to the increased size of 
barns and the increased amount of leguminous or leafy ma- 
terials stored in them. Incubators and brooders are also an 
increasing cause of fire loss, due to the rapid growth in the 
poultry business. 

The subcommittee suggested simple methods of fire pro- 
tection which could be provided on any farm and recommended 
highly the booklet “How to Put Out a Fire” published by the 
National Fire Protection Association. It expressed a great 


need for giving further publicity to such material as it has 
made available and indicated that the support of the press 
and farm organizations might be obtained if approached in 
the right manner. 

The subcommittee on rural fire departments headed by 
William Draper Brinckloe of the American Society of Agri- 


These pictures show a ditch in Wisconsin before (left) and after (right) blasting in heavy soil, using 50 per cent straight nitroglycerine 
: d The result is a good cleaning out 


ynamite. 


" 
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cultural Engineers has also submitted a comprehensive report 
which might be used as a safe guide to any community con- 
templating the organization of such a department. 


Rural fire departments are already a proven success. In 
California rural fire departments were established in two 
counties in 1917 and on a statewide basis in 1918, when they 
reduced farm fire losses 50 per cent in the state in spite of 
adverse conditions. The activities of these departments were 
largely in controlling fires on the ranges and in grain fields. 
Illinois has recently past enabling legislation which makes 
it possible for any community to organize and support a fire 
department with tax funds. 


The legislative division is centering its efforts on promot- 
ing legislation which will facilitate the organization of rural 
fire departments and provide for the study of fire prevention 
in the public schools. The press, the radio, and speakers 
bureaus are all being used by the publicity division in carry- 
ing out its important part of the general program. 


A particularly interesting piece of work is being carried 
out by the field division in promoting the inspection of farm 
property by townships. This has been successfully under- 
taken in Wisconsin by the state farm fire prevention associ- 
ation, A group of trained inspectors covering the township 
points out the hazards and means of eliminating them and 
incidentally gives most favorable publicity to the cause of 
fire prevention. 


During the coming year the preparation and publication 
of a textbook on farm fire losses, prevention, and protection 
will be the major project of the committee. This text is 
to furnish a basis for intelligent study and dissemination of 
important knowledge of the subject in and through the public 
schools and other agencies. 


The possibilities of this life and property conservation 
program are so great as to be an inspiration to all who have 
the knowledge of the situation and are in any way connected 
with it. There is every reason to expect even greater prog- 
ress in the future than has been made in the past in this 
field. 
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Farm Building Construction With Lumber’ 


By Frank P. Cartwright’ 


N ORDER to take advantage of the economies possible with 
lumber, rather more special knowledge is necessary than 
if the builder were using the factory-made, more uniform 

and stereotyped building materials. There are between fifteen 
and twenty commercial species of lumber which grow in 
different localities, but which are shipped and used all over 
the country. Some of these species are useful for one pur- 
pose, and some for another. There are, or rather were-until 
very recently, a great variety of grading rules by which the 
different species and types of lumber were bought and sold, 
and most of these grading rules were based rather on the 
appearance of the material than on its probable use. It 
was difficult, therefore, for the farmer, or for any other 
purchaser, for that matter, to buy lumber which was thorough- 
ly uniform in character or which most effectively met his 
purposes, 

This situation has been considerably improved in the last 
four or five years through development of the American 
Lumber Standards. They may appear at first rather compli- 
cated, but they are in fact no more complicated than intelli- 
gent specifications for the buying of any other material, such, 
for example, as portland cement, steel, or even brick. Their 
apparent complexity is due to the fact that they cover a 
large number of different types of lumber. 

Classes of Softwood Lumber. Softwood lumber as furn- 
ished by manufacturers and distributors is divided into three 
classes, namely, yard lumber, shop lumber, and structural 
timbers. Yagd lumber, which is the only class used to any 
extent in farm buildings, is graded on the assumption that 
the board as a whole will be used in the form in which it 
leaves the mill. In the higher grades of yard lumber, that is, 
the finish grades, appearance is the chief consideration. Such 
lumber is used for interior trim, to some extent for millwork, 
and for the exterior finish of buildings. The lower or com- 
mon grades of yard lumber are based principally on the allow- 
able defects affecting the strength, and to some extent the 
durability, nailing qualities, and weather tightness of the 
material, 

It will naturally be asked whether lumber graded accord- 
ing to these new rules is on sale by the retailers in the 
respective localities from which you come. In many cases it 
probably is not. It takes time to overcome the practices 
of many years and to secure general acceptance of new 
standards so novel as these appear to the lumber trade. The 
manufacturers have done their part. In place of thirty differ- 


*Paper presented at a meeting of the North Atlantic Section 
of the American Society of Agricultural Engineers, at Pittsburgh, 
Pa., October, 1927. 


‘Chief engineer, National Lumber Manufacturers Association. 
Mem. A.S.A.E. 


ent systems of grading yard lumber formerly in force, more 
than ninety per cent of the softwood lumber produced an- 
nually in the United States by members of the thirteen asso- 
ciations concerned in the standardization is sawed, graded, 
inspected, tallied, and shipped under the American Lumber 
Standards. 

All wholesalers and retailers have available to them un- 
limited supplies of lumber thus graded. It remains only for 
the consumer interested in securing a grade of lumber suit- 
able for his purposes to insist that it be furnished by his 
nearest source of supply. 

A recent development in lumber merchandizing makes it 
much easier for the consumer to be sure he is getting what 
he specifies. Two large associations of lumber manufacturers 
have begun the grade-marking of their lumber. Each piece 
comes with its grade plainly stamped on it. Trained inspec- 
tion service is immediately available in case of dispute as 
to whether the lumber meets its grading requirements. The 
trend among other manufacturers is strongly toward grade 
marking, and also trade-marking their lumber. It can be 
predicted with confidence that in a very few years grade- 
marking and trade-marking will be the rule among manu- 
facturers of good lumber who stand behind their product. 

Moisture Content of Lumber Important. There are other 
questions regarding the purchase of lumber which are not so 
definitely settled, and probably the most important of these 
is the question of moisture content. A large part of the 
lumber now made is shipped green, or, in other words, prac- 
tically as it comes from the log, containing from 50 per cent 
to over 100 per cent of moisture. It is not too much to say 
that an entirely satisfactory structure cannot be built of green 
lumber. When such lumber is incorporated in a building, it 
dries out to an average moisture content which, according 
to the best of our information, ranges from 8 to 20 per cent. 
When it reaches a moisture content of 25 to 28 per cent, it 
begins to shrink, not lengthwise, but across the grain, and it 
will shrink in drying approximately 1/16 in. in every inch of 
width. The result may be merely that the boards enclosing 
a barn or other outbuilding shrink apart, leaving the space 
for air penetration, or it may be that the timbers of a dwell- 
ing, somewhat unskillfully framed, will shrink unequally as 
between the center partition and the exterior walls and cause 
uneven floors, plaster cracks and other undesirable results. 
If, on the other hand, lumber is used, which has a moisture 
content between 10 and 20 per cent, experience shows that 
the probability of its shrinking or expanding in the structure 
to any objectionable extent is very slight. Practically all 


of the shrinkage and expansion, which is often advanced as 
an argument against the use of lumber, is due to the use of 
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In farm building construction it is essential to combine the greatest possible economy with the shelter and storage facilities needed. 
Agricultural engineers recognize the need of more economical farm structures—structures involving less investment in proportion to land 
values and a smaller overhead of fixed charges and maintenance in proportion to production capacity 
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green lumber. It follows, therefore, that in buying lumber, 
one should insist on that which is reasonably air dry. It is 
not usually difficult for an experienced man to determine the 
approximate dryness of lumber by touch and visual inspec- 
tion. Where it is necessary to go further, the procedure is 
as follows: 

Secure some representative pieces of the lumber offered 
for sale, cut off 12 to 18 in. on the ends, weigh the remainder, 
dry it in an.oven at no greater temperature than that of boil- 
ing water, until it loses no more weight on reweighing. 
Divide the loss in weight by the dry weight. This gives the 
original moisture content of the lumber offered for sale.’ 

Short Length Lumber Economical to Use. Two major 
possibilities have been developed recently in the more eco- 
nomical use of lumber: One is short-length lumber; the 
other is end-matched lumber. The manufacture of boards 
and dimension from the log involves a certain proportion of 
lumber which is less than the standard lengths of 8 to 18 
ft. usually offered for sale. Until recently, much of this 


lumber was sold for low grade purposes, or was entirely 
wasted. 


The U. S. Department of Commerce, however, has recent- 
ly launched an energetic movement to bring about the more 
general utilization of short-length lumber. Manufacturers 
are offering such lumber to distributors at a lower price per 
thousand feet than lumber of the standard lengths usually 
specified, and many retailers are passing on a proportion 
of this discount to their consumers. Many other retailers 
do not as yet handle short-length lumber, and if consumers 
are to share in the economies which such lumber makes possi- 
ble, it will be necessary for them to emphasize their demands 
for such lumber when buying for purposes for which it can 
be utilized. 

End-Matched Lumber Now Available. The use of end- 
matched lumber is a related matter. End-matched lumber 
is exactly what the name denotes, lumber which is grooved 
and tongued on the ends as well as the sides. It has been 
used for some time for high-grade hardwood flooring, but 
has only recently been developed by a few softwood lumber 
manufacturers for sheathing, rough flooring, roof boards, and 
similar purposes. The advantage of end-matched lumber is 
that in sheathing a building or applying rough flooring, the 
boards do not have to be butted over the studs or joists. The 
end-matching supplies sufficient stiffness so that siding can 
be nailed to the sheathing or a finish floor to the rough floor 
without weakening its attachment, or in the case of floors, 
without materially weakening the supporting value of the 
boards between joists. End-matched lumber can also be short- 
length lumber, and since it does not have to be butted at 
the studs or joists, no sawing is required in its application. 
There is economy both of lumber and labor. 

Lower Grades of Lumber Sjuitable for Many Uses, It is 
well to study needs in buildingy and not buy lumber which is 
better and therefore more expensive than is really needed. 
An investigation carried on by a leading lumber trade periodi- 
cal some time ago disclosed that farmers uniformly buy 
better lumber than city dwellers. This is probably because 
the farmer has had more experience with the material and 
realizes the advantages of using a high-grade product, also 
because he usually makes a more direct personal selection 
of his lumber, often he buys better lumber than he needs. 
Here are a few examples of economies possible through use 
of lower grade lumber: 

1. The stiffness of floor joists is often a far more im- 
portant consideration than their actual load-bearing strength. 
Stiffness does not vary with grade, and is not lessened by 
defects to any extent. Stiffness increases very rapidly with 
the depth of the joist, and where strength is not a considera- 
tion it is often possible to buy a low grade joist two inches 
deeper and therefore much stiffer than the high-grade joist 
of equal strength sold at about the same price. The farmer 
who does his own building can also secure the maximum 
strength from floor joists and beams by carefully turning 
the side which has the most knots in it upward. Knots affect 
the tensile strength of the fibers in the lower side of the 
beam, but they do not greatly reduce the compressive strength 
of the fibers on the upper side. 

Speaking of joists, a complete table has been worked out 
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Along with their efforts to secure greater economy in farm building 
construction, agricultural engineers are also giving attention to the 


architectural treatment. What is needed in America is a typic:l 

rural architecture, not a transplanting of urban architecture. It 

merits the attention of our best architectural minds. The barn 

shown in this picture is a particularly good example of a well- 
proportioned roof outline 


for the allowable sizes of floor joists of different species and 
spans. It tells what size joists must be used for varying floor 
loads, spans, center spacing, and for lumber of different 
strengths. Everyone who anticipates planning and building 
farm structures should have a copy of this pamphlet. 


2. Lumber which is stained is not necessarily damaged, 
though many buyers will not take it, and it is, often graded 
and priced lower than unstained lumber of equal strength. 
Stains may result from chemical action in seasoning, or they 
may be blue or brown stains which are due to minute molds 
or fungi, but which are not early stages of decay nor do 
they injure the wood for any purposes except at times for 
natural finishes. Incipient decay is quite another matter. 
It is hard to detect, but is usually accompanied by a slight 
discoloration or bleaching of the wood. 

Decay, however, will not continue in the absence of mois- 
ture, and lumber showing incipient stages of decay may be 
used without harm in dry unexposed parts of the structure. 
Decay is just as apt to develop in sound lumber if placed 
next to a green masonry wall or concrete slab. : 

Blue or brown-stained lumber is exactly as good as un- 
stained lumber for painting purposes, but of course it is 


not satisfactory for trim which is to be finished in its natural 
color. 


Care in Handling and Storing Lumber. Lumber should be 
taken care of after it is bought. It should not be piled 
outdoors if it can be avoided. Probably more harm is caused 
by the injudicious handling and exposure of lumber on the 
job than by its failure to conform to ideal conditions as de- 
livered, Make sure that your lumber is acceptable; then see 
that it is not dumped on damp soil and left there for many 
days to gather moisture and become infected with decay 
spores, or to collect dirt from construction activities. 

For some mysterious reason door and window frames are 
often delivered among the first items of construction ma- 
terial, and stand exposed to rain and sun until called for in 
the erection of the building, perhaps several weeks later. 
Such frames are made from carefully cured lumber; they 
are machined more carefully and should fit more accurately 
than yard lumber. Weather exposure prior to installation 
defeats much of this care; spoils their fit in masonry walls; 
increases installation difficulties; and impairs their service- 
ability throughout the life of the building. 


Framing Methods. The relative desirability of different 
framing methods for barns and other farm structures is a sub- 
ject too large to be handled in a brief paper. There are a 
few suggestions which apply to all types of frames, however, 
which experience has shown to be well worth observing. 

A few extra dollars spent in securing stiffness of the struc- 
ture will mean more satisfaction and durability than if spent 
for any other purpose. Do not expect the framework to sup- 
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port settling foundations; nor good foundations to correct 
unwise framing. 

Use substantial sills and girders, and anchor them deeply 
to masonry foundations and piers. Few localities are exempt 
from high winds or earthquakes. In framing dwellings employ 
some positive method of attaching well studs to the sill 
and floor system. 


Carry this firmness of connections up through the build- 
ing to the roof plates, notch the rafters, and nail them 
securely to the plates. It is of no avail to use sturdy mem- 
bers unless their connections are sufficient to develop at 
least part of their strength. 


Use collar beams on long rafters and these steeply pitched. 
Supply vertical support under the ridges of flat roofs. Com- 
pute rafter spans on the basis of length, not horizontal pro- 
jection. A 2-by-4-in. rafter is seldom good construction unless 
properly stiffened with collar beams. 


See that bridging is of substantial section, accurately fitted 
at the ends, and securely nailed. Good bridging distributes 
a concentrated load over several joists, and makes the floor 
act as a unit in supporting leads and impacts. In dwellings 
it prevents vibration and plaster cracks. 

Make sure that basement and porch posts rest on masonry 
projecting at least four inches above the floor or soil. A 
single course of brick laid flatwise under basement partitions 
helps to prevent moisture accumulation and decay. See that 
joists, lapped over girders, are securely nailed together and 
attached to the girder. Insist that the surfaces of floors 
be plane and level. A vertical or horizontal variation from 
the plane of not more than one-quarter inch in ten feet is 
the maximum which should be allowed. Inspection of com- 
pleted framing before flooring and sheathing are applied 
will indicate places that must be corrected. 

Recognize the fact that, with changing moisture content, 
lumber swells and shrinks in a direction perpendicular to the 
grain and provide for equal movement in all parts of the 
structure by framing with an equivalent depth of horizontal 
lumber between each floor line and the foundations. Make 
the sills substantially the same depth as the girders, or else 
butt joist ends against the girder. 


Sheathing and Roofing Methods. When it comes to the 
sheathing and roof boards in which farm buildings are en- 
closed, remember inch boards do not merely provide a back- 
ing to which finish surfaces can be nailed. They are an 
integral part of the structural scheme and should be utilized 
to give it strength and utility. 

Use matched lumber unless the price is prohibitive, and 
in general avoid the use of boards more than eight inches 
wide where stucco is to be the exterior finish. See that each 
board is nailed twice, near its edges, to every timber it 
covers. It takes only a minute to see if such practice is 
being generally followed. 


“ There are about as many reasons which can be advanced 
for applying sheathing horizontally as for applying is diagonal- 
ly. Rough flooring should, if possible, be applied diagonally 
with a view to bracing the structure against wind pressure. 
If the sheathing is horizontal, corners of the frame should 
be well braced. A good method is to run 1-by-4-in. boards, 
let into the long surfaces of the studs diagonally, from floor 
line to floor line at the corners of the building. In buildings 
as in bridge trusses, the triangle is the symbol of rigidity; 
and lack of rigidity, rather than lack of necessary strength, 
is the characteristic result of incorrect wood framing. 

Cast away the time-honored tradition that wooden shingles 
must be laid on boards spaced well apart. Use, rather, a 
tightly driven deck. They will get ventilation enough; too 
much, if Florida’s experience rules. Many a home now in 
ashes would still be standing if the additional fifteen minutes 
of fire resistance conferred by a tight-board deck had been 
available. 

Proper Nailing Increases Rigidity. There is excellent 
foundation in wooden packing case practice for the state- 
ment that 20 per cent more nails will increase the rigidity 
of a frame structure 50 per cent. Twenty-penny spikes for 
hailing joists, studs and rafters should be used. Ten-penny 
nails find relatively little use in dwelling construction, but 
8d, rather than 6d, should be used for inch boards. ‘“Hurri- 
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cane construction” calls for 12d. If the specifications call for 
other than wood sheathing, use long nails, 10d or 12d, for 
siding, to secure the same inbedment in studs. 

Call for standard weights. Thin-shanked box nails can be 
used with many softwoods, but they permit weaving more 
readily than do the sturdier types. There is a general tenden- 
cy to use light nails, and to nail insufficiently. Such a tend- 
ency should be discouraged. 

Durability of Structure. Once built, it is desired that a 
building shall last as long as possible, and some care must 
be taken to that end. It is easily possible to build a frame 
structure which, if well maintained, will have a very long 
life of usefulness. There are, as lumbermen are prone to 
point out, any number of frame dwellings built in colonial 
days now two and three hundred years old, which are still 
in good condition, and occupied, in some cases, by the descend- 
ants of those who built them. It is also easily possible to 
build a dwelling which has in it the seeds of its own des- 
truction, and which will have a probable useful life of not 
more than fifty years at the outside. The secret for the most 
part is preservation from moisture, which means, for lumber, 
preservation from decay. Lumber exposed to the weather 
also will wear away very slowly through disintegration of the 
cellular structure where no decay occurs. A familiar exam- 
ple is that of well-worn shingles, which when removed are 
often found to be thicker in the portion covered by the shingle 
above than in that exposed to the weather. To prevent 
weathering lumber must be painted. Climatic conditions and 
the percentage of smoke and other impurities in the air differ 
in different places. These have their effect on the necessary 
frequency of painting, which varies from three years in un- 
favorable climates and in city atmosphere heavily impregnated 
with coal smoke to ten years in districts where conditions 
are favorable. Probably a good average for protection is 
five years. 

It is more or less an axiom of painting practice that a 
thoroughly good paint will last twice as long as a poor one, 
but costs only a little more. When you consider that labor 
is from one-half to two-thirds the cost of the finished job, 
and that this labor cost is greater, if anything, with poor 
paint, it is obvious that good paint is a thoroughly econom- 
ical proposition. 


Another factor in moisture-proofing construction is the . 


liberal use of flashing, or sheet metal, over door and window 
frames, at the juncture of the portions of the building of 
different heights, where chimneys pass through roofs, and in 
fact at any point where water is likely to beat in. Here 
again, a little additional expenditure means much greatei 
durability. Copper flashing is practically noncorrodible. 
Steel flashing, even though galvanized, is not as durable and 
in time admits the water it was designed to exclude. 

The third precaution to avoid decay is to keep all wooden 
parts of the structure not thoroughly impregnated with creo- 
sote or some other reliable preservative strictly away from 
contact with the soil. Wood is a peculiar material as regards 
decay. It will never decay if it is thoroughly dry, nor if it 
is completely submerged. It is only in between that diffi- 
culty is experienced. There is no such thing as dry rot, or, 
rather, dry rot is a misnomer. Considerable moisture, usually 
more than 20 per cent, must be present in the wood for decay 
to occur or continue. When untreated wood is in contact with 
the ground, or even very near the ground, it absorbs moisture 
from the soil, and decay usually begins at once. Unventilated 
spaces close to the ground become saturated with humidity 
and decay proceeds rapidly in such places. Avoid them in 
buildings you construct. 


Still another precaution which is important in some lo- 
calities is the prevention of termite damage. Termites, often 
called white ants, are insects of tropical origin, which have 
become distributed by degrees over most of the southern and 
western parts of the country. They eat wood and destroy 
it rapidly. They cannot live*in wood, however, unless it is 
thoroughly moist, and unless there is some avenue by which 
moisture can be supplied to them. The U. S. Department of 
Agriculture, as a result of the study of these insects, has 
drawn up some simple rules for preventing their attacks 
on buildings. These can be obtained gratis on request di- 
rected to the office of the association I represent. 
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Lumber in buildings should be kept dry; it should be pro- 
tected from the weather with paint; and there need be little 
misgiving as to the durability of the structure. An interest- 
ing point in this connection is the relative durability of brick 
and frame dwellings as established through published opinions 
of a number of appraisal experts. These opinions, averaged 
for a period of twenty years, indicate that the average rate 
of depreciation to be charged against a well-maintained frame 
construction is 1.73 per cent per annum. That against a 
brick structure is 1.26 per cent. 


AGRICULTURAL ENGINEERING 


Flood Regulation and Silt Control on the Silver Gieck Floodway * 


Vol. 8, No. 11 


In summary, frame construction, while it is probably the 
most economical type for farm use, requires care in selec. 
tion of materials, in their combination in the structure, and 
in their protection from moisture. The American Lumber 
Standards afford the discerning purchaser, at least expense, 
the grade desirable for each purpose, Sound construction and 
protection against moisture insure durability, and avoid main- 
tenance and repair carges. It requires special knowledge to 
build good frame structure, but nowhere does such knowledge 
return greater dividends in economy and satisfaction. 


By R. N. Tow! 


ILVER CREEK, like most of the small tributaries of the 

Missouri River in the vicinity of Tekamah, Neb., carries 

a heavy burden of silt from its watershed of 27 sq. mi. 
The Silver Creek floodway has built up bermes about 7 ft. 
above the outside land level for a distance of more than two 
miles from the sloping land at the foot of the hills and cross- 
ing the level bottom land in the valley. The levees have 
been raised a number of times by cleanout operations. The 
central ditch has a depth of 4 to 6 ft. below the berme level. 
The present berme line has a slope of about 2 ft. per mile. 


In the distance of 2 mi. holes and breaks in the levees, 
caused largely by shrinkage cracks, will number forty or 
more. At these places in the floods of June and September, 
1926, water has escaped onto the adjoining lands. On the 
south side nearly all of the land was in corn. Part of this 
area was tiled. The quarter-section where most of the 
breaks occurred had a general fall of 2 ft. from north to 
south and 1 ft. from west to east. Corn was listed. The 
fill thinned out to a depth of about % in. at a distance of 
% mi, from the floodway. All heavy drift passing through 
the breaks lodged within about 200 ft., where the silt fill 
amounted to 6 or 8 in. Near the breaks, on the bermes, 
silt was deposited in many places more than 6 in. in depth. 


It is proposed to flood a net area of 200 acres adjoining 
the floodway where the district has rented about 500 acres 
of good farm land. This will be ample area for a period of 
‘years. The balance of the land will be protected by a levee 
about 8 ft. in height which will run east and west through 
the center of the tract and parallel with the floodway. 


The three outstanding benefits will be derived from this 
plan: First, flood regulation will be accomplished for a 
period of several hours at and near the peak of the flood. 
This will reduce the stage of water in the main outlet by 
increasing the time of discharge. It will be necessary to 
keep the basin empty by the use of a 24-in. pipe near the 
outlet of the basin, which will operate in connection with a 
berme spillway. This construction will be inexpensive and 
subject to modification to meet changing conditions. 


Second, silt control in the basin will be accomplished by 
enlarging the width of the breaks and making a gradual slope 
from the berme to the outside land. By using the breaks 
in the present levees there may be an uneven spread of silt 
over the adjoining land near the floodway. This will be 
overcome by the construction of a parallel dike 2 ft. in height 
constructed at a distance of 200 ft. from the floodway by 
means of a blade grader. The intervening area between 
the floodway and the dike should be maintained in sweet 
clover or other rank vegetation, which will retard the flow 
of water and cause a heavy precipitation of silt, which will 
ultimately form a wide, elevated and secure base for the 
floodway. 


Third, the benefit to the main outiet will be conferred by 
the removal of silt and return of clarified water which will 
be valuable in the transportation of sediment from other 
sources. Also there will be a benefit to the channel by the 


2 


*Paper presented at the 2ist annual meeting of the American 
Society of Agricultural Engineers, at St. Paul, Minn., June, 1927. 
Contributed by the Reclamation Division. 


1Towl, Nelson & Schwartz, consulting drainage engineers, Omaha, 
Neb. Mem. A.S.A.E. 


increased duration of flow and reduction of flood height, which 
will continue from the junction to the Missouri River. 


In the event of an excessive flood overtaking the capacity 
of the outlet, the Tekamah spillway must operate by con- 
ducting the overflow into the main drainage of the valley with- 
out damage to the adjoining lands. This has occurred a 
number of times. In like manner, the control basin for Silver 
Creek waters should provide against breakage of the south 
levee. This may be accomplished at slight expense by mak- 
ing an extra heavy section with outside slope ten to one near 
the outlet at the east end, where the levee is at its lowest 
elevation. 

It is estimated that the enclosing levee may be constructed 
with 30,000 cu. yd. of embankment. In the future it may be 
necessary to increase the dimensions of the levee after the 
basin is partially filled with silt, or on account of necessary 
maintenance. 

The north levee of the floodway will be temporarily re- 
lieved of pressure. However, it should be strengthened by 
taking silt from the flood channel and making the flattest 
possible slope which it will run to on the land side. This 
will permit farming or pasture on the major portion of the 
levee. 

It is desirable to maintain a central channel in the flood- 
way about 4 ft. deep. This will carry the normal flow and 
conduct the flood waters to the various breaks in the Jevee 
and make it possible to maintain a fairly uniform depth of 
overflow on the berme. It will also carry most of the drift 
in all ordinary floods, for the reason that there will not be 
sufficient depth to carry the drift out of the channel as the 
overflow water crosses the berme spillway. 


SILVER CREEK DITCH 27 SQUARE MILES 
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Cooperation in Farm Equipment Development” 


By H. B. 


T IS unnecessary for me to point out to this association the 

progress which has been made during the past eighty years 

in the production of farm products by machine methods. It 
may be well to remind you, however, that more progress has 
been made in farm production during the past century than 
in all the centuries preceding. So tremendous have been 
these changes within recent years that we are entirely with- 
out historical precedent to guide us in forecasting future de- 
velopments. 

We have in America today no peasantry or other class 
distinctions between agricultural workers and others of our 
citizenship. Furthermore, we have no reason to anticipate 
such distinctions. In fact, the industry of agriculture is con- 
stantly attracting more men of superior intellect and man- 
agerial ability. For these reasons we think of agriculture in 
our country as an industry, subject and responsive to the 
same general rules of management as any other industrial 
enterprise. 

Professor Scott of Yale University recently stated: “In 
all civilization there has been one thing which has made a 
new era in the way of living, and that has been the manu- 
facture and use of power to take the place of the power of 
the slave.” 


Those inventive geniuses and sturdy blacksmiths who 
pioneered so remarkably for the implement industry were 
men of great creative skill. At the outset they were engaged 
in the creation and manufacture of devices to overcome labor 
and multiply human effort. For the most part their efforts 
were confined to machines for crop production in which the 
transition of human power to animal power was dominant. 
The implement industry of earlier days did not manufacture 
power units. Today, however, these industries are very much 
broadened and their field of influence greatly extended. They 
are now vitally related to the standards of living of a great 
group of people, for not only do these industries provide agri- 
cwture with field machines, but also, they are rapidly fur- 
nishing the primary power units for agricultural production. 
Thus it is that the implement industry of this country is 
becoming closely related to “a new era in the way of living.” 

This is an era of group action. Today personal efforts do 
not extend far beyond the boundaries of the individual’s 
immediate field. Thus, in the development of equipment for 
a large industry like agriculture, there is a necessity for 
cooperation between organized groups interested in the in- 
dustry. It was, therefore, a logical development when a few 


*An address before the 34th annual convention of the National 


Association of Farm Equipment Manufacturers, at Chicago, IIl., 
October 12, 1927. 


Senior agricultural engineer, U. S. Department of Agriculture; 
director U.S.D.A. Survey of Research in Mechanical Farm Equip- 
ment. Mem. A.S.A.E. Past-president A.S.A.E. 


Walker’ 


years ago the National Association of Farm Equipment Manu- 
facturers and the American Society of Agricultural Engineers 
each sought the counsel and advice of the other organization 
in the development of basic information relating to farm 
equipment development. Your association is primarily 
interested in the production and sale of implements to meet 
the needs of the farming industry. The agricultural engi- 
neers, on the other hand, are interested primarily in the 
design, adaptability, and use of machines in a more prof- 
itable agriculture. 


The frequent contacts between the agricultural engineers 
and the implement manufacturers during the past four years 
have revealed the need for more basic agricultural data 
which have a direct application to the design and use of 
equipment in farm production. This need must not be con- 
sidered as a reflection on the modern farm machinery now 
produced so efficiently by the industry. Due to new demands 
for quality of products, control of insect pests, timeliness of 
field operations, changes in farm organization, and new types 
of power units, the problems arising are becoming constantly 
more intricate and difficult to solve. 


It costs more today to develop a new farm machine than 
ever before. The increased size of farm machines with heavier 
initial investment makes the purchaser more cautious. Per- 
formance records are needed to meet sales resistance. In 
design, it is necessary to know more definitely the require- 
ments of the crop produced, such as moisture tolerations, 
temperature control, tillage depths, and innumerable other 
requirements. The engineer and manufacturer would like 
to know these, but have discovered there is at present little 
data available which have been collected with their problems 
in mind. The logical development of this basic information 
for the use of the implement industry, the agricultural engi- 
neer, and the industry of agriculture is a problem of mutual 
interest meriting the support of all concerned. 


The National Association of Farm Equipment Manufac- 
turers has a splendid record of industrial accomplishment, 
and it represents the stable membership of the industry ¢ 
« whole. You are conscious of the basic nature of your 
vasinesss, and your outstanding achievements in service to 
agriculture have instilled in your group not only pride of 
accomplishment, but a worthy sense of responsibility. 

Our state and federal governments have given recognition 
to the place of machines in production by establishing agri- 
cultural engineering departments in the federal department 
of agriculture and in our land grant schools. These depart- 
ments for the most part have been busy giving information 
rather than getting basic data on the application of machinery 
to agricultural practices. However, these departments have 
established a valuable point of contact between the industry 
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of agriculture on the one hand and the implement industry 
on the other. The federal department of agriculture und the 
land grant institutions are the technical representatives of 
the agricultural industry. The experiment stations of these 
institutions are the laboratories of this industry. It is gener- 
ally recognized that the organization of agriculture is such 
that the individual farmer cannot support a private experi- 
ment station. For this reason agriculture has a right to look 
to the state and federal governments for technical service, 
and practically no one objects to this governmental assist- 
ance. 

When our experiment stations were first established, em- 
phasis was placed on soil fertility, plant and animal diseases, 
plant breeding, insect control, and similar meritorious studies 
which have been. of inestimable value to the industry. Until 
recent years, however, very little time has been devoted to 
the place of machinery in production. Such studies as have 
been made, however, indicate the importance of machinery 
in farming operations. The fact that 40 to 85 per cent of 
the crop production costs are made up of power and labor 
is sufficient evidence to indicate) the importance of labor- 
saving equipment in agriculture. These items in themselves 
represent a wonderful opportunity for lowering costs of pro- 
duction, particularly since both of these factors are under 
the direct control of the farm operator. 


The present depressed agricultural situation is not one of 
famine, or the possible extermination of an industry, but 
rather a question of relative prosperity. Agriculture suffers 
because it must work more hours to get the same things 
the industrial worker enjoys with fewer hours of effort. One 
authority has stated that it takes the average agricultural 
worker 2.18 hours to produce farm commodities which he must 
exchange to secure manufactured commodities produced by 
the city worker in one hour of time. Apparently the relative 
productive capacity of the worker as between these indus- 
tries is a factor which should not be ignored. The use of 
machines in agriculture has greatly increased the produc- 
tive capacity of the farm operator, in some cases as much as 
forty fold, but relatively agriculture has not kept up with 
other industries. This inequality of productive return per 
worker can be met in part at least by the more scientific 
application of machine methods to agricultural production. 

It is evident there is much in common between the imple- 
ment industry, agricultural engineers, and our land grant 
institutions. The latter carries a peculiar responsibility to 
agriculture in that it must provide scientific data of benefit 
to the agricultural industry. Surely this responsibility of 
the experiment stations should include methods and means 
of production wherein 40 to 85 per cent of the cost of pro- 
ducing crops may be allocated. It would seem that the in- 
dustry of agriculture has a right to expect our institutions 
to provide basic data of this nature. 
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With these things in mind, representatives of your associ- 
ation and the American Society of Agricultural Engineers 
sought the assistance and advice of the U. S. Department of 
Agriculture in working out a comprehensive program of re- 
search and investigations in mechanical farm equipment. 
You know already the hearty response the Secretary of 
Agriculture gave to the suggestions of these organizations. 
The fact that the Secretary suggested the formation of an 
advisory council on research made up of nine members of 
this association, nine members of the American Society of 
Agricultural Engineers, and four members of the U. S. Depart- 
ment of Agriculture, indicates the recognition of the coopera- 
tion in the study of such problems is desirable. 

In any cooperative enterprise three fundamental require 
ments are necessary for success: (a) There must be a mutual 
problem; (b) the problem must be more easily solved by 
joint action, and (c) there must be mutual confidence among 
the cooperating agencies. 


Enough has been said already to indicate the mutual char- 
acter of the problem. Farm equipment has contributed so 
much to our agricultural progress that no one could success- 
fully maintain that it is an independent problem for any 
single group. Likewise, it is evident that the problems in 
farm machinery development are so complex in nature that 
no particular group can solve them by independent action. 
It is true the present high standard in farm machinery de- 
velopment has been attained largely through the efforts of 
the implement industry, and no one would even attempt to 
reflect on these magificent achievements which have already 
been accomplished. For example, we may well point with 
pride to the progress made in harvesting wheat, wherein the 
effort has been reduced from 30 to 40 man-hours per acre to 
a fraction of one man-hour. 


The engineer, however, is able to function effectively only 
when he knows the specific requirements of his task. When 
animal power was the standard unit of energy for agricul- 
ture, certain factors of operation were fixed by the natural 
limitations of the power unit. For example, the speed of 
travel of the horse was fixed. The power unit required cer- 
tain clearances between rows of cultivated crops, and the 
habits of the horse were such that automatic field operation 
and time of work were greatly restricted. 


Within recent years the possibilities in the application of 
mechanical equipment to agricultural operations have been 
tremendously enlarged through the introduction of mechanical 
power. With mechanical power, automatic operations are en- 
tirely feasible for many classes of work. Continuous opera- 
tions may be carried out since the power unit is equally 
responsive any hour of the day, and, furthermore, most any 
speed of operation can be worked out to meet the specific 
requirements of farm work. 

Quite naturally, when we come to consider such changes 


These are snapshots of A.S.A.E. members after their interview with President Coolidge, August 30. At the left—reading left to right— 


Arthur Huntington, first vice-president, and past-presidents O. W. Sjogren and F. A. Wirt 


The arrow denotes where they were headed 


for when the photographer caught them. Oscar has achieved considerable distinction recently as a target for photographers. At the right 
is Col. O. B. Zimmerman, president of the Society. No explanation is necessary as to what was on his mind when the photographer pulled 


the trigger. 


Apparently he didn’t “land;’’ at any rate, there are no stories in circulation 
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in methods of production, we immediately encounter new 
problems as to the effect of these changes on the crops in 
relation to their growth, in management of production and 
in quality of the product. In introducing any new process 
or method, the tradition of the industry must be overcome. 
In agriculture this may be a very important factor due to 
the large number of independent operating units. Accord- 
ingly, these factors affecting development in machinery must 
be approached in a logical, straightforward manner. We 
must be able to convince the consumer that the changes 
will be for his ultimate benefit and, furthermore, the change, 
if a major one, must be so sound fundamentally as it relates 
to the progress of agriculture that the implement industry 
will be justified in placing the product in commercial pro- 
duction on a scale sufficiently large to insure a reasonable 
cost of the product to the consumer. 


In these matters our land grant institutions, cooperating 
with industry, can be of tremendous service. This does not 
imply that any established research activities in agriculture 
should be discontinued in the development of equipment in- 
vestigations, but rather it should result in a rounding out 
of the field of experiment station work to include every phase 
of the production program. It is gratifying to report that a 
majority of our land grant institutions are already including 
various phases of such research in their experiment station. 
programs. 


The question is sometimes raised that research work of 
this nature is outside of the province of state and federal 
investigating agencies. It is now generally accepted that 
agriculture is an industry. Being such, it is concerned with 
the same fundamental problems that confront any other 
industry. Of these there are three common problems worthy 
of mention: (a) Economical production, (b) logical distribu- 
tion of the products of the industry, and (c) the general 
welfare of those engaged in the enterprise. Some specific 
mention of the first and last items may be helpful in illus- 
trating the mutual character of the equipment problems in the 
agricultural industry. 

The general welfare of those engaged in the industry is, 
of course, the ultimate objective of life in all activities, and 
while engineers and industrial workers may deal largely in 
material things, they are concerned primarily in adjusting 
and adapting the productive facilities of those engaged in 
industry that the returns from management and labor will 
be adequate to maintain a standard of living in keeping with 
the responsibilities of the respective industry. This is why 
agricultural engineers and manufacturers are so interested in 
that first fundamental requirement of any successful indus- 
try—economical production. 

No matter how worthy the investigation may be, no re- 
search offers as much promise in multiplying human effort in 
production as that relating to labor-saving equipment. It is 
the efficient application of power and labor to crop pro- 
duction that has placed American agriculture in the industrial 
class. All successful industries must have their research 
departments. In large manufacturing industries having cen- 
tralized control, private laboratories to serve each particular 
industry can be effectively maintained, but this is not true of 
agriculture, which operates as a decentralized industry. It 
must depend on the laboratories established by our govern- 
ment. If these are to reflect their greatest service to the 
farms of the country, they cannot very well neglect to pro- 
vide for the industry basic data relating to the requirements, 
adaptability, duty, management, and cost of operation of farm 
machines. 


An interesting sidelight on the work of these state experi- 
ment stations is that while impartial in their investigations, 
each has responsibilities of a semicompetitive nature. For 
instance, the Kansas experiment. station is primarily inter- 
ested in Kansas agriculture, the Illinois station in Illinois agri- 
culture, and the Alabama station in Alabama agriculture. 
Each station is responsible for the agricultural progress of 
its respective region. Kansas, for example, is using the com- 
bine harvester successfully. For that reason thirteen other 
states less favorably located for such operations are studying 
the application of this machine in their respective states. 
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Texas is looking to her methods of cotton production and 
has recently released a bulletin indicating tremendous sav- 
ings which can be made in the production of that crop by 
using power-farming methods. This discovery by the Texas 
group has given the state supremacy in cotton production, 
but it has at the same time developed tremendous production 
problems for the cotton states east of the Mississippi River. 
The aggressiveness of the Texas farmer will make extensive 
investigations in cotton production necessary in the south- 


eastern states if these states expect to compete in this basic 
crop. 


Agriculture is competing with other industries in the labor 
market. The latter generally are able to pay higher wages 
than the farmer because of the more extensive use of labor- 
saving devices. Furthermore, such labor as is available for 
agriculture is less satisfactory than ever before, due to the 
greater technique required in farming operations. The only 
successful way the farmer has to meet this emergency is 
through the more extended use of labor-saving devices. Ma- 
chinery is of benefit to the farmer in two ways: (1) Through 
the use of labor-saving machines the family becomes more 
independent of the transient labor problem and (2) the use 
of machinery ig agriculture decreases the number engaged 
in production and tends to increase the number dependent 
upon agriculture. The nature of the agricultural industry is 
such that its ultimate prosperity depends to a large extent 
upon a large dependent population. 

Due to our restricted immigration policy, it isn’t likely 
the American farmer will ever have a cheap labor market 
again. In fact, he really will be more prosperous without it, 
if he has managerial ability and is capable of analyzing his 
production problem by machinery methods. It is true that ma- 
chinery methods require greater initial investment and great- 
er managerial ability. This naturally introduces greater haz- 
ards for those of inferior ability, but with managerial ability 
the rewards of farming are greatly enlarged. 

The regional competition which has developed in the 
United States during the past ten years has focused unusual 
attention on machine methods of production. This competi- 
tion has been most marked in the cotton regions of the 
South and the winter wheat belt of the Great Plains, and the 
Central States where large-scale farming is practiced. The 
arrival of the corn borer, which undoubtedly will infest prac- 
tically all of the great corn-producing states, has developed 
scores of machinery problems with that crop. The competi- 
tion in dairying is extending all over the United States. In 
addition to this internal competition, we have the problem 
of maintaining our own national supremacy in agriculture. 
Our greatest foreign competitors are found in those countries 
using American machines for crop production. 

I do not view these developments with alarm, but they 
are acting and should act as a stimuli to a program of devel- 
opment which should be comprehensive and basic in every 
detail. This is going to require more and better research 
upon the part of the engineering staffs of the equipment 
industry, and their efforts in turn must be correlated with 
those of our state and federal experiment station workers 
in farm equipment problems. 


A Correction 
Editor AGRICULTURAL ENGINEERING: 
Y ATTENTION has just been called to the fact that Col. 
O. B. Zimmerman’s paper, entitled “The Analysis of the 
Fundamental Factors Affecting Tractor Design,” was not 
included in the bibliography which followed the last of my 
series on articles, entitled “Kinematics and Dynamics of the 
Wheel Type Farm Tractor,” in the July issue of AGRICULTURAL 
ENGINEERING. This was an oversight on my part, which I 
sincerely regret because Col. Zimmerman’s paper, which ap- 
peared in the July 1920 issue of the Journal of the Society 
of Automotive Engineers (Vol. 7, No. 1, pages 7 to 12) pre- 
sented many ideas which are very pertinent to some of the 
concepts which I attempted to establish in my articles. 


E. G. McKIBBEN 


Davis, Calif. 
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Entomologists, Agronomists and Agricultural Engineers 
Recommend Corn Borer Control Program * 


HE European corn borer was first discovered in the 

western infestation area of North America in the sum- 

mer of 1920. -Since then it has made a natural spread 
until at the present time the insect occurs throughout more 
than 125,000 sq. mi. of territory in the Great Lakes districts 
of Ontario, New York, Pennsylvania, Ohio, Michigan, and 
Indiana, Although drastic measures are being taken to place 
in operation every practical agency to retard the spread and 
to reduce the intensity of infestation, the insect is spread- 
ing in all directions at an average rate of from 20 to 30 mi. 
per year. In spite of this continued spread, however, the 
average rate of increase of the intensity of infestation has 
been reduced, although conditions haye been favorable to 
such increase. 

Those familiar with the habits of the corn borer, the crop 
losses in the principal dent corn growing district of Ontario, 
and the results of the extensive studies of the borer in 
Central Europe, are convinced that the insect is of tremen- 
dous potentiality and ranks as one of the most alarming 
crop pests ‘that has ever become established in America. 
Threatening, as it does, the corn crop of this country, upon 
which the great livestock industry depends for grain and 
roughage, the situation presents the possibility of a national 
calamity, which calls for the keenest knowledge of the sci- 
entist, the wisest judgment of state and federal officials, and 
the closest cooperation of the growers. 

The committee of entomologists, agronomists, and agri- 
cultural engineers, cooperating, wishes to endorse and give 
its hearty approval of the efforts that have been made to 
control the corn borer and to commend those engaged in 
directing the research, regulatory and extension activities 
designed for its control. Especial commendation is given 
to the multitude of farmers who cooperated so splendidly 
in the clean-up campaign. 

Before present control measures had been devised, or 
widely and completely applied, there was a rapid increase 
in the intensity of infestation. For example, in Essex and 
Kent Counties, Ontario, the acreage of corn for grain was 
reduced about 80 per cent between 1924 (when infestation 
had become severe) and 1927, the first year during which 
vigorous control measures were applied. When the best 
known control measures have been applied, the rate of in- 
crease in the intensity of infestation has been greatly re- 
duced. For example, in Essex and Kent Counties, Ontario, 
in 1927, after vigorous control measures were enforced, the 
infestation was reduced fully 50 per cent, although other 
factors may have helped. Likewise, in the United States 
the rate of increase in 1927, after the compulsory clean-up, 
was less than one-fourth that of 1926, before a compulsory 
clean-up was generally enforced. 

The committee reiterates its opinion that it will be im- 
possible to eradicate the borer or even to prevent its spread 
to corn-growing areas not yet infested. However, it is 
believed that the compulsory clean-up of 1927 not only great- 
ly reduced the rate of infestation increase, but has been sur- 
cessful in preventing serious commercial losses, and that 
the expenditure of large funds for this purpose has been 
completely justified. 

It is the desire of this committee to assist in every possi- 
ble way to marshal all forces:in an effort to give every 
possible support and encouragement to the extensive activi- 
ties now under way. With this purpose in mind and after 
careful and complete investigation, the committee suggests 
and recommends: : 

1. That the state and provincial agricultural experiment 
stations, the state departments of agriculture, and all other 
agencies interested in the welfare of agriculture give their 
support and encouragement to the federal governments 


*Report of a joint committee representing the American Asso- 
ciation of Economic Entomologists, the American Society of 
Agronomy and the American Society of Agricultural Engineers 
presented at the third annual conference of the International 


European Corn Borer Organization, at Detroit, Michigan, Septem- 
ber 23, 1927. 


toward a continuation of present policies in respect to quaran- 
tines, quarantine enforcement and compulsory clean-up activi- 
ties. Realizing, however, that with the continued spread of 
the borer, it may be necessary to modify the quarantine 
and scouting programs within the next few years, scouting 
work in the area not known to be infested by the European 
corn borer, but apparently subject to infestations, should be 
continued, and the scouting work should be extended further 
to uninfested areas in the large corn-producing states, where 
such areas seem particularly exposed to infestation. 

2. That the cooperative projects in the infested areas 
now under way between agronomists and entomologists of 
the state experiment stations and the U. S. Department of 
Agriculture to determine the best types, varieties and strains 
of corn for use under corn borer conditions be continued 
and expanded. The work in corn breeding has shown that 
marked variations exist among strains of corn in their sus- 
ceptibility to corn borer infestation and in their resistance 
to injury. This field offers promise and is worthy of greater 
support. Studies to determine the best time to plant different 
sorts to escape commercial damage should be continued 
and efforts made to develop strains which may be planted 
at the optimum time to escape severe infestation and yet 
yield profitable returns. 

3. That similar investigations with respect to types, time 
of maturing, yields, etc., be carried on in the corn states 
not yet infested with the European corn borer. 

4. That there be made, in the area of heavy infestation, 
an extensive field study, involving a large number of fields, 
of the relation of time of planting to borer infestation, this 
to include correlative observations on soil types, varieties, 
height at the peak of moth flight, and earliness of maturity. 

5. That the possibilities of the future ultimate value of 
parasites should be kept clearly in mind. To date twelve 
species have been introduced from Europe of which several 
have been recovered, indicating their possible establishment 
under our conditions. Five million of these parasites have 
been bred and liberated in the infested areas of the United 
States and Canada. It is recommended that the projects 
now under way and contemplated to introduce and establish 
parasites of the corn borer from foreign countries, be con- 
tinued and enlarged as needed. These investigations should 
include a comprehensive study of the biology, host relation- 
ships, etc., of the introduced species in their native habitats 
and on this continent after they become adapted to North 
American conditions. This phase of the project should include 
biological studies in Europe and America to determine those 
species best adapted to present and contemplated control 
recommendations, Projects now under way to determine the 
biology, host relationships, etc., of native parasite of the 
corn borer should be continued. 

6. That all of the major ecological phases of the corn 
borer problem be given special emphasis both at home and 
abroad. The reconnaisance ecological survey on which a good 
start has been made should be extended to embrace the 
entire corn belt and should at least cover the historical 
and present plant associations. 

7. That since the problem of successfully combatting the 
corn borer by mechanical processes depends upon a clear 
understanding and knowledge of the habits, life history and 
environmental influences affecting its spread into new terri- 
tory, as well as upon the limitations of corn as to seasonal, 
varietal and cultural practices, more extensive studies of 
these factors should be made, particularly those which will 
assist the engineer in making specifications for improvements 
on present machines, as well as in the design of new and 
special machines for changing conditions. 

8. That in view of the interdependence of machinery re- 
quirements and design, research work be undertaken co- 
operatively and experimental and research programs be cor- 


related with federal control methods and large scale field 
procedure. 


(Continued on page 321) 
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Controlling the Strength of Concrete “s 


By W. G. Kaiser’ 


NTIL the discovery of the fact that there is a direct rela- 
tion between the strength of concrete and the amount 
of water used per sack of cement, mixtures were cus- 

tomarily specified in proportions of cement to aggregate. This 
was an arbitrary method of proportioning and resulted in the 
production of concrete lacking uniformity in strength, dura- 
bility, impermeability and other qualities. The introduction 
of the water-cement ratio method of designing concrete mix- 
tures makes it possible to produce concrete of definite pre- 
determined strength and watertightness. 

The advantage of being able to produce concrete of definite 
quality is readily apparent to the engineer and builder. Know- 
ing with a reasonable degree of accuracy what strength will 
be developed at a certain age, the concrete mixture can be 
designed to suit the job and with the assurance that it will 
satisfy the requirements of the work. This permits maximum 
economy consistent with the class of construction. With the 
general acceptance and adoption of this more positive method 
of proportioning and controlling concrete mixtures, it is to 
be expected that higher working stresses will be allowed 
in design. 

The direct relation between strength of concrete and the 
relative quantities of water and cement in the mixture gives 
the water-cement ratio strength law and can be stated as 
follows: 

“For given materials and conditions of handling, the 
strength of concrete is determined solely by the ratio of the 
volume of the mixing water to the volume of cement so long 
as the mixture is plastic and workable.” 

In other words, if 7% gal. of water are used for each 
sack of cement in a mixture, the strength at a certain age 
is fixed regardless of what quantities of aggregates are used 
so long as the mixture is plastic and workable and the 
aggregates are clean and made up of sound particles. For 
example, under average control, the use of 7% gal. of water 
to one sack of cement and such amounts of suitable sand and 
pebbles as will give a workable mixture, will result in con- 
crete having a compressive strength of 1500 lb. per sq. 
in. when 28 days old. If 6 gal. of water are used for each 
sack of cement, concrete having a strength of 2500 lb. per 
sq. in. is produced. A 3600-lb. strength is obtained by reduc- 
ing the amount of water to 4% gal. to the sack of cement. 

The influence of water in controlling strength is strikingly. 
illustrated in some tests recently performed in the research 
laboratory of the Portland Cement Association. Results of! 
these experiments are presented in Table I. In each in-, 
stance 7 gal. of water were used per sack of cement. Mix-, 
tures varied from 1:24%:4 to 1:14%:2, slumps from 1 to 9% 


*Paper presented at a meeting of the North Atlantic Section 
of the American Society of Agricultural Engineers, at Pittsburgh, 
Pa., October, 1927. 


7. on engineer, Portland Cement Association. 


mA. 


Mem. 


in. Despite the wide difference in proportions of cement to 
aggregate, resulting strengths at 28 days ran very uniform, 
the highest being 4290 lb. per sq. in., the lowest 3960 and 
the average 4090. 

In another series of tests the amount of mixing water was 
changed per sack of cement, while the proportions of cement 
to aggregate were kept constant at one part cement, two 
parts fine aggregate and four parts coarse aggregate (1:2:4). 
Quantities of mixing water were varied from 6 gal. per sack, 
giving a slump of % in., to 8 gal. per sack and.a.slump of 
8% in. Cylinders tested at 28 days varied considerably 
in strength although made from the same proportions of 
cement to aggregate. Concrete mixed with 6% gal. of water 
per sack of cement averaged 4850 lb. per sq. in. in strength. 
There was a gradual falling off in strength with the inclu- 
sion of greater quantities of mixing water until a strength 
of only 2540 Ib. was obtained with a mixture using 8 gal. 
of water to the sack of cement. The 6-gal. mixture was 
too dry to produce satisfactory plasticity and the water-cement 
strength relation was inoperative. 

The second series of tests shows that a 1:2:4 mixture 
without other limitations means little in regard to the actual 
quality of the concrete. The ratio of water to cement in 
the mixture, however, controls the strength of the resulting 
concrete as shown by the results in Table I. By accurately 
controlling the relative amounts of cement and water, con- 
crete of definite predetermined strength can be produced, pro- 
viding, of course, such combinations and proportions of aggre- 
gates are used as will produce a workable mixture. 


Watertight Concrete, The ratio of water to cement in a 
mixture also governs the watertightness or impermeability of 
concrete. A workable mixture, in which not more than 6 
gal. of water have been used for each sack of cement, will 
ordinarily produce watertight concrete. The addition of more 
than this quantity of water increases permeability. Sloppy 
mixtures, unless containing a high cement content are gen- 
erally porous. Proper curing is also essential in the pro- 
duction of watertight concrete. Curing will be discussed in 
more detail in subsequent paragraphs. 


Workable Plastic Mixtures, One of the conditions of the 
water-cement ratio law is that the mixture be plastic and 


workable. Suitable plasticity and workability are obtained 
and controlled by using the proper combinations and pro- 
TABLE I 
SPECIMEN 1 2 3 4 5 6 


Water, in gal. per 
sack of cement.... 7 rf 7 7 7 7 
Mixture, by volume.. 1 ss 4 061:2%):3) 1:2%):2 1 : 4 =#1:2:3 1:1%; 


to 


Slump, in inches..... 54 7% 8% 9% 
Strength, lbs. 

OE. Ds Wise cacaaan 3980 4050 4110 3960 4290 4130 
Sacks of cement per 

cu. yd. of concrete.. 4.7 5.3 6.1 5.1 5.8 7.6 


Fig. 1. These are samples of the six different concrete mixtures tested and recorded in Table I 


1 - 
7 


ey eee ss: a ie te SR el aealea — et-  Se a e 1h = ae een f WT aes * r. 
P Be eon: ae gs ee _ See a aa tee Bia ay ieee iS eae at ti eRe ; 
9 ee ge alee Regeee es sey gee Ey : Se Seamed ce i oa era ater . Aa Oka 8- 
eS ey a Dilip (aes c 2) Oy ay oS eee ‘om oh he ie i Sie eee ee ‘plete ; Cr eee & Seal PS Alte 
ae es = Fe es. meme oer = Seley er Sen > ager a Fi 2 aa na eet 
| ; x baci § io t ee Pane ee 4 3 air ‘a st } er 
) _ tant “4 ¥ VM 2 is 
‘ ey pate ature 
iF ae 3 
: ' aa a 
| es cee: sy 2 ae 
Fhe SF iid) 
I | As 
he ae 
. % Li ent 
7 mS el 
: ° 7 sy stag : 
: vo +) oe eae 
ROS anes 
Rae eS airy 
Po . 
a : 
| pe sat aa 
‘ Fic 
: bern AA: ‘ 
CPG, 
7 Vey eee 
; yes tnt ee 
} + Rea ete 
2 Aaa 
: ee x 
sPRS uf 
: Tk aaa 
vy at 
TESS «ee: 
eT 2 berg 
Dae ee > aaa & 
hack Ue 
al: ay 
, P i ‘ 
pe } 
a 
;  RARELS 
ae “aia, 
[AR ee: 
Oe) eg 
j anaes 
i at} igs ie 
bie st 
: ‘ nee yriee 
| A 2 ae 2 
7 % SU 
q oe y 
“a " if 
7 6 < if é 
: ra rf Ta ” 
7 c 
- ; Wc. 
4 <. ev 
: ; as 
: - ho 2 
hw 23 TR 
: ve} 
‘ ¥ 
q r ¥f ~*~ 
| bg 
' Pim, ie 
1 Wie fie 5 y 
te | Ba 
mig LTD 
; 
7 perry. 
AY tor 
: ‘ er 
7 ‘Le ae 
mt ‘OTF 
7 ee ae’ 
| tig 
{ :! 
; See 
: th 
{ "i page 
: > ° mh > 
} chats 
| a Sai hehe 
Syueae 
7 ' ate 
ee a 
: 4 7 
: 
} ty ry 
, A | he My gente 
7 re ae 
: ho  -Sn— OO ee sae et wa 1 
: Ae Se OS Dt ¥- 
| aT, em 
7 ¥ ae EP TS eet nee ee eS eee ae ee ee ee F - a Sa ¢ ; Ter, 
’ oo li zi 3 oom Ro: aralgalieeemr aa St. OR oe =. Ot ee ape Z : Fag eget 
7 : tel ona eS ie 7 See Sr ee es Soa a eae. ptegay st. ae oe ‘ ‘See or 
1 ne ee = f He ms fe eee ck ee oe Tae OO ae ; $ 
’ ¥ a 3 See ae E- Wer: lor sea tte PEP mA i ae : J i cs, 
} =i oo a ; e Ng Oar eee 1 eae site ae i a a. eee ee f t 
; Bees ae Retr tee ee eae ee Se 3 RR: 2 aes a ee : 
Pe St Se ee Bore MASS Og ed —_. 2 re ERS \- pena Suh en NS ee ge : > a 
; pad he aa ea ne 3 eg NE te ee MR Cat enn Oa Ge eh ‘ ee 
’ Ae ; aed aa : eects ig gee reraias ccm “| eae ates: rEg eo. "an Bes: Oe o> a: 
j Bees 13 + 7 Be rr Ree, ea a a sae ee. ‘ ihe 
’ — — a rs : ee aes 
| me. >, a a — a. Ae Fi cals (eS Aas See ~ aes Sn GR ene ty eigek, st ees p ’ : 2 
| ' Beate ee, See eye eee a Gara 
be : ~— "2 wtereiar 2 Se RS. ag Sot eSeminar «fA Sto i oe ee 2 ee 
1 ; Ba’ han oe ee EG spRaaeas sad a ae gi ieee i ——————— lS faidate 
| ; a oo ; ee ee OR ates Mae UNA ly 
: = * 3 il ie EN Stora 3s Bet ~~ pas Sy aaa + ee : Sa y Ss es, el, AF 
ag Fae as S a Mie eae pete et on pees at Se oe res Bee : 2 i “6 me! " Bye 
. 1 ee i % Pe . eos - ai Soy Sane? Care vemee te lad ¢) re = ; Fe i as ig = # 
. . oo MO rn eho % SSeS AB Pr ac Slat Fae ; Ny | Pid 
, = ts a : lf ee ees ne ges NS ees 
oe ® ce a a ' oe )  l____- ‘Z ee te ti - : — ae ae py 
} MG ae oe ae eS , sa ae a —— CUO ite ‘ > ait 
ane: ae ae a a . 0 fe ag ‘4 5 Se Nr ie i ae 
sate Bl sree es Te . PELE 5° ee ea COT —— iaiiaaitibae 5. . - Mires fr 
- . F A % * = of 
¥ ae a oie a ee a a ee € a 
' Be eae. a eure Sue. 1 ENE ee Ee ee ee GB aah ee “ oars; “2 3st o. = fond ef, “) 
2 ae 3 oni oe oe Ce teecn * feole i fae > i Oe alias a es : pate a 
ia a Se ak a ee Bese oe mt — Se ee sa SS. < "* i 
Bd ain WES es 2 ete erie. 2am Ba am 725 ao ; : eee flee pais). ¢ 
: ie & * Peete 8 1 Sissi, ce Se cae ‘ ae ‘ ey a ras COTS aan . f n 
Re oe TC a a a SS ahs ee rec 
et Re PS eee gee i UR aR a ROE 8 Se EE on RE ie ae pe ae See ra aot od encom Lis ne is bo aR ec e J Wo IS Se: c L 
& ee i ee ee a ee eee fee: = eee mt ae oe: iy Patines 
: Uns Secs ae SENN SOSA 6 Sr RRM EROS. 5 39 agi eI ir cs ER ae Se ; OR Sc: ae re oe edie! Wa .| oR 8 ‘ Barings . ; 
| as SR Pe ON a ene a eee a Ae Se a ee hae SO ge a : om _ a i gig 
4. RN i ee eR ER pes ee See ie ae ee 3 So ae ee 3 : : Peis 
5 eae ts ae pS Big ee. ik Me EL gee oe ew Heaigeee See ee re ee Be Ray eit kere : —. is oa faye ALS 
' err od 
; A iatal phere 
2 “3 
; 
. 
: ; 
| ; 
| | 
| : 
i 
a A ; 
Bis ee rn hy Sara oi, SRO AEG ae amen = emer ; Say Was 
7 Spee E 7 ahr et ie eae oe? eae 2 Pees oe Ree at 8 tno aes 
"Seer Aotlcig.  Re es ete SRR ocean." BN. eon ee Ae : ‘ eer cosd + 
Se ee cae ae ee a SY eee 1 ie on eee sae 
Bee ss ie . (oe the ames’ ya Sena lager oN CG AeA: Ve.) eam f ae - poe 6s. 
“Wieajeuen ” ban a Wat aot hes ee CBRE ayy, Seog ie m5 5 yl nr Bato 4 ele % Vo r § , ie 
Py ds ug Rg tie Rates, ieee ee “Ria Rigs oe ti fe ee co : Rar Fly | ft > Sil aa 
is ape ore aah Sn) i ena | Sia, Soares aeib ca) ne) | : : pa 9: | (on eh Seen 
on ES : ot ea oP” 3S eg = MRI, egies cathe oe 0 Ce Es oe 2 % vi : hee y ch genre 
5 ~ er. t e . %, ¥ - oe Sad ¥ 


TABLE II 
SPECIMEN 1 2 3 4 5 
Water, in gal. per sack cement..... 6 6 TT 


Mixture, by volume... 
n 


Slump, in Fe i/4 2 


ee . A 7 8% 
Strength, Ibs. per. sq. in............ 4000 4850 4030 3320 2540 
Sacks of cement per cu. yd. concrete 5.1 5.1 5.1 5.0 5.0 


portions of aggregate. These are conveniently found by 
trial batches, changing the relative amount of fine and coarse 
aggregate until the right degree of plasticity and workability 
is obtained with the water-cement ratio selected. The fol- 
lowing rules should be helpful in arriving at the best pro- 
portions of fine to coarse aggregate: 


1. For coarse aggregate ranging from % in. up to % 
in., use approximately equal parts sand and pebbles. 


2. For coarse aggregate ranging from % in. up to 4 
in., use about three-fourths as much sand as pebbles. 


3. For coarse aggregate ranging from % in. up to 1% 
in., use about half as much sand as pebbles. 

. In a workable mixture there should be sufficient sand- 
cement mortar to give good smooth surfaces, free from rough 
spots called honeycombing and to bind the pieces of coarse 
aggregate into the mass so that they will not separate out 
in handling from the mixer to the job. In other words, there 
should be just enough cement-sand mortar to fill completely 
the spaces between the pebbles and to insure a smooth plastic 
mix, Mixtures with a deficiency of mortar will be harsh, 
hard to work and difficult to finish. On the other hand, over- 
sanding or the use of too much sand should be guarded 
against, as it increases porosity and reduces the amount of 
concrete that can be produced with a sack of cement. 

A workable mixture for one class of construction may be 
too stiff for another. Concrete to be deposited in thin sec- 
tions must be more plastic than that used in heavier work. 
Very wet, sloppy mixtures are to be avoided at all times, 
es they segregate badly and result in weak porous concrete. 
A good rule to follow is to so proportion the amounts of 


TABLE Iv. 


KIND OF WORK 


Foundation walls which need not be watertight; mass concrete for 
footings, retaining walls, engine bases, etc. ...........e.ceeeeeecees 


Watertight basement walls and pits, walls above ground, grain 
bins, silos, manure pits, scale pits; dipping vats, dams, lawn rollers, 
hot beds, cold frames, storage cellar walls, etc. ......... vd usihaveceare 


Water storage tanks, cisterns, septic tanks, watertight floors, side- 
walks, feeding floors, barnyard pavements, driveways, barn ap- 
proaches, porch floors, basement floors, steps, corner posts, gate 
posts, piers, columns, sills, lintels, chimney caps, etc. .............. 


Fence sts, flower boxes, garden furniture, and other work of 
very thin sections 


eee ee ee ee ee ee 
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Fig. 2. These are samples of the five different concrete mixtures tested and recorded in Table II 


Recommended Mixtures for Several Classes of Construction 


(Intended primarily for use on small jobs) 


One-Sack Batch 


Vol. 8, No. 11 


sand to pebbles as to obtain the greatest volume of concrete 
of a plasticity suitable to the character of the work, select- 
ing the water-cement ratio according to the quality of con- 
crete desired. 


Determining Moisture in Aggregate. In measuring water 
for a concrete mixture, allowance must be made for any 
water which may be carried by the aggregates since this 
moisture is free to react with the cement. The amount of 
water present can be ascertained by drying a representative 
sample, weighing the material before and after drying. In 
computing the quantity of water to be added to the batch, 
the amount carried by the aggregate, as shown by the mois- 
ture tests, is deducted from the total amount required by the 
water-cement ratio selected. On small jobs where it is not 
readily feasible to make accurate determination of water, the 
amount present in aggregates, in approximate quantities as 
given in Table IIJ, may be used. 

In Table IV are shown the recommended quantities of 
water to add to each one sack batch of concrete for various 
classes of farm construction. The proportions of cement. 
sand and pebbles for use in trial batches are suggested. It 
should be remembered that it may be necessary or desirable 
to alter these proportions in order to obtain necessary work- 
ability or to secure a greater yield of concrete from a sack 
of cement. 

Other Factors Affecting Strength. It has been shown that 
the ratio of water to cement in a mixture controls the result- 
ing concrete for given conditions of handling. Changing the 
condition of manipulation also affects the strength. Out- 
standing among these is the time of mixing and the method 

(Continued on page 320) 


TABLE III. Approximate Quantity of Free Water Carried 
by Average Aggregate 


Approximate Quantity of 
Free Water 
Ra enh oe ihio ope bsacha Wir mterneso< sil ¥% to 1 gal. per cu. ft 


Condition of Aggregate 
Very wet sand 


rere About % gal. per cu. ft. 
RRR ere penton pene About ¥ gal. per cu. ft. 
Moist gravel or crushed rock................ About \ gal. per cu. ft. 


Gallons of Water 


to Add to Each Trial Mixture 


For First Batch 


Dry Moist Wet 

sand sand sand agegre- 
and and and gate 
pebbles pebbles pebbles Cement Sand _ Pebbles size 
sacks cu. ft. cu. ft. In. 

7% 6 5 1 3 5 2 
6% 5 4%, 1 2% 8% 1% 

5% 4%, 3% 1 2 3 1 


4% 
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Subsoil as a Factor in Drainage Design“ 
By Sven A. Norling’ 


HE investigations on which this paper is based, started 

under the direction of the drainage staff of the Minnesota 

Agricultural Experiment Station, of which staff the author 
was a member, were carried on through three seasons from 
1921 to 1923, inclusive, on the property near Albert Lea, 
Freeborn County, Minnesota, of the Albert Lea Farms Com- 
pany, a subsidiary of the Payne Investment Company of 
Omaha, Nebraska. The major part of the expense of the 
investigations was assumed by the Company through its presi- 
dent, Mr. George H. Payne, of Omaha. 

The field records of the first season were all taken by 
the author and those of the succeeding season by H. E. 
Engstrom then assistant engineer and now chief engineer 
for the Company. Sincere thanks are due to The Albert 
Lea Farms Company and their engineers for their helpful 
suggestions in planning the work and for their very appreci- 
able assistance in securing the necessary labor and materials 
for the two hundred or more observation wells installed. 

Location, Extent and Progress. The Albert Lea Farms, 
now known as Hollandale, contains a total area of 15,000 
acres. Originally most of this land was under water and 
constituted what, some twenty years ago, was Rice Lake, 
Mud Lake, and Sargasso Lake. The first attempt at drain- 
ing these lakes was made in 1899. The first outlet ditch 
changed this whole tract to a large marsh suitable only for 
hay and pasture’. 

During later years additional purchases increased the total 
area to about 20,000 acres. 

In order to secure sufficient outlet for the interior drain- 
age, Judicial Ditch No. 4, Freeborn and Mower Counties, 
Minnesota, (see Fig. 1) was organized in 1921. The con- 
struction of that ditch was nearly complete by October 1923. 
Fig. 1 shows the route of this ditch following, in a general 


*Paper presented at the 21st annual meeting of the American 
Society of Agricultural Engineers, at University Farm, St. Paul, 
Minn., June, 1927. A contribution of the Reclamation Division. It 
is also a revision of part of Dr. Norling’s thesis submitted to the 
University of Wisconsin, January, 1924, to fulfill the requirements 
for the degree of doctor of philosophy. It has been approved as 
Journal Series Paper No. 709 of the Minnesota Agricuitural Experi- 
ment Station. 


1Consulting drainage engineer, Excelsior, Minn. Mem. A.S.A.E. 


2Minnesota Swamp Land Reclaimed for Farm Use, by Merlin T.. 


Dappert, drainage engineer. Engineering News-Record, Vol. 87, 
o. 14. 
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Fig. 1. Map of Albert Lea Farms showing location of systems of 
test wells 


way, the course of Turtle Creek and emptying into Cedar 
River, which in its turn empties into the Mississippi. Fig. 1 
also shows the location and area of the Albert Lea Farms. 
The development work on this tract is under supervision of 
Mr. Payne and Col. T. F. Stroud, both of the Payne Invest- 
ment Company. 

In 1919 interior development was begun by seeding about 
300 acres and during the same summer and fall about 15 mi. 
of open ditches were dug and some 2,000 acres additional 
were plowed ready for planting in 1920. 

The entire tract is divided up into eight units (see Fig. 1). 
Units I and II, comprising 4,000 acres, were thoroughly re- 
claimed by tiling in 1920. In 1921, Units III and IV, com- 
prising about 6,000 acres, were tiled with only the absolutely 
necessary mains and laterals. In 1922, Units III and IV were 
completely drained; since that time Units V and VI have 
been completed and at present Units VII and VIII are in 
process of completion. The entire reclamation program is 
expected to be completed in 1928. 


Climate, Soil and Crops. The climate in Freeborn County 
is favorable for raising small grains, corn and truck crops. 
Average annual rainfall is about 27 in., distributed as follows: 
Winter, 2.71 in.; spring, 6.09 in.; summer, 10.9 in.; and 
autumn, 6.48 in. 

The watershed area is approximately 50,000 acres. The 
area of Lake Geneva basin and adjoining lowland is about 
25,000 acres. 

The soil varies from fine sandy loam, muck, peat and peat- 
loam to silty and clay-loam soil underlaid by sand, silt and 
clay. In some places the peat is 20 ft. deep. 

Following are some average yields for 1923: Potatoes, 300 
bu.; sugar beets, 20 tons; onions, 800 bu.; oats, 700 bu.; rye, 
40 bu.; timothy, 4 tons; and celery, 1 carload per acre. 

Purpose of Investigational Work. The science of land 
drainage is comparatively new in America, and apart from 
the work of Prof. W. J. Schlick*, of the Iowa Engineering 
Experiment Station, on the depth and spacing of lateral 
drains in Iowa heavy soils, there is little or no general scienti- 
fic information-available' on proper depth and spacing of 
tile drains for soils of all types. The purpose of the investi- 
gations herein discussed was to secure necessary data of 
this character. 

The Albert Lea tract with its various soils, from coarse 
sand to heavy clay and peat varying in depth from 1 to 20 
ft. and with various systems of drainage, offers therefore an 
ideal place for the needed field study of the fluctuation of 
the ground water table as it is affected by the nature of the 
soil and the method of drainage. 


’The Spacing and Depth of Laterals in Iowa Under-Drainage 
Systems and the rate of Run-Off from Them, with Data from 


Investigations, by W. J. Schlick, Iowa Engineering Experiment 
Station Bulletin 52. 
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Fig. 2. Test well location for Systems Nos. 1 and 2 
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TABLE I 


Character of 
Drainage 


and 7 feet deep, laidj loam 4 to 2 
in 1920,.Laterals 320) feet deep 
feet apart and 3.5 

feet deep, laid 1920 


Sk of NE} 
Unit No.IT 


Mains 850 feet and 
} mile apart, laid 7 
to 6 feet deep. 

No laterals 
installed in 1920 


tem 1 but 


Well cde- 
composed 
peat 7 to 
10 feet 
deep. 


Mains 80 rois apart 
5.5 to 6.0 feet deep. 
Laterals 160 feet 

apart and 3.5 feet 
deep. Laid in 1920. 


Mains 80 rods apart 
5.5 feet deep. 

Laterals 320 apart, 
3.5 feet deep. In- 
stalled in 1920 


Open Main Ditch. 
Fo laterals. 


1 to 1} 


First 500 
ft.from 
ditch,4 to 
5 ft.deep 
e. Next 

ft.3f 
deep peat. 
Last 300ft 
silty loam 
Sto 10 ft. 
deep 


Unit No.1 


Open buckeye ditch 
5 feet deep dug in 
1920. Tile mains 80 
rods apart 5.0 feet 
deep. Tile installed 
in 1921. 


Mains 80 rods apart 
6 feet deep, laid 
1921. Laterals 160 
ft.apart, 4.5 ft. 
deep. Installed in 
May & June 1922. 


Observation wells 
inetalled in advance 
of any drainage with 
purpose to study, im- 
mediately,effect of 
4 to 5 feet open 
drainage. 


In system 
6A peat 3 
feet deep 
and in 68 
6 to 8 

feet. 


for both 


soils. See Fig. 14 


12 to 18 feet deep 


In a part of one of the first reclaimed areas the drainage 
proved to be excessive, because after the ground water once 
had receded it did not again rise to the lateral tile due to 
the existence of the sandy subsoil. However, in fairness 
to all concerned it should be said that the different drainage 
systems used at Albert Lea Farms were designed and installed 
‘according to the best information then available along the 
line of drainage engineering. 

General Descriptions of Investigations. The data obtained 
have given valuable information regarding proper ways and 
means of draining soils of various kinds. 

The proper height of the ground water table in the soil is 
avery important factor in crop production. The factors which 
determine the height and fluctuation of the ground water 
table are: (1) The precipitation, its amount and distribu- 
tion; (2) the character of the soil and subsoil; (3) the 
spacing and depth of tile laterals; and (4) the crop grown. 


SUMMARIZED RECORDS OF DRAINAGE, SOIL AND CROP OBSERVATIONS MADE ON THE ALBERT LEA 15,000 ACRE 
TRACT IN FREEBORN COUNTY, MINNESOTA, DURING THE PERIOD OF 1921, 1922 AND 1923 


Soil Conditions 
surface | sub-surface | sub-soii_| 


Mains 850 feet apart | Fine sandy |Clayey sandy|Clean gray|Oats suffered from|Buckwheat suf- 
soil from 2 | coarse 
inches to 2 
feet thick 


Same as Sys- 
averaged 2 


feet thick 
forSries A 


Silty loam 


feet thick 


Silty loam 


Sandy peat 
loam 4 foot 
in thicknea, 


6 A and B 


Various surface and sub- 


and discussion page.13 
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Alfalfa, stand 
good except 


drouth; too much [fered from 


drainage .except drouth ex- [a few dry 
where clay strata |cept where spots 
was over 1} feet |clay strata 
thick. was over 1} 

feet thick 


Series A, oats, 
better than crop 
in System 1. 
Series B and C 
same as System 1 


Corn, 50 tu- 
shels per 

acre Series A. 
Buckwheat suf- 
fered from 


Flax, heavily 
overgrown with 
weeds. Cut 
August 20. 


Not seeded 
at time of 
last observa- 
tion May 20. 


Potatoes, fairly 


good crop. Dug 
in September. 


Potatoes and 
celery stand 
good in June. 


heavy growth 
of weeds 


Corn, 71 bushels 
per acre. 


Oats, stand 


bushels per 
acre 


Flax, but 
heavily over- 


Buckwheat, 
good yield 


No records 


I} mile Oats, 
60 bushels per 
acre. II & Ill 
4 mile, buch- 
wheat, fair 

yield. 


No cultivation made during observation 
period. 


With this in view, eight different systems of ground water 
observation wells were laid out at different locations on 
the 15,000-acre tract. Systems 1, 2, 3, 4, and 5 were located 
within Units I and II, where the drainage was completed 
prior to the starting of the field study. Systems 6 and 7 
are located within Units III and IV on areas where only 
mains 1320 ft. apart were installed in 1921. System 8 was 
laid out on Unit V in advance of any drainage at all. (See 
Fig. 1 and Table 1.) 


The lines of wells were installed at right angles to the 
lines of tile (see Figs. 2, 5, 7, 8 and 11). The wells were 
bored with a common post auger, vertically in the soil, to 
depths varying from 6 to 10 ft. The wells were of 5-in. tile 
with the soil packed around to hold them firmly in position. 
The top of each well was a few inches above the surface of 
the ground and was covered with a wooden block held in 
position by a weight hanging down in the well. 
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The wells were closer together near the tile lines than 
midway between them. (See the profile in eaca case.) 

Records of the soil borings were kept and are graphically 
shown and labelled on each profile. Levels were run over 
the tops of all wells and the adjacent ground surface at least 
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table were taken once a week and oftener after heavy rains 
during the growing season each of the three years. During 
the winter, readings were taken once a month. A total 
upwards of ten thousand readings were taken in all. 
Complete rainfall records were taken with a standard rain 


twice each season. 


gauge installed close to the engineer’s office. 


: The position of the water table was determined by measur- 


ing down to it from the tops of the 


wells. These readings 


subtracted from the elevation of the tops of the wells gave the 


j elevation of the water table at each well. All elevations are 
j referred to the same datum. Readings of the ground water 


TABLE II 


covered with water. 
usually maintained at elevation 101.0. 


SYSTEM NO. 1 


(See Figs. 1 and 2 and Tables I and II) 


RECORD OF TEST WELLS ON THE ALBERT LEA FARMS FOR 1921-22 AND 23 


Date 


Depth Feet 
Installed 


Up |Late [July 
tojJune} 7 
10}1921 


Subsequent 
Conditions 


Water table con- 
Dry-Water |timed to crop 
2 ft. below 
tile 


toward main fron 
0.16 to 0.07% 
Continued to drop 
to level of water 
in mains (see 
Fig. 4) 


Lowest reading 
Aug.22. Depth 6 
ft. Constant for 
month after har- 
vest. Then rose 
slowly.(see Fig.6) 


Sane as Sept.14, 1.8 ft. 

tile lower. Began to 

laterals |rise at close of 
potato harvest 
(See Fig. 3) 


Dropped 3 ft to 

Aug.27. At mini- 
maa on Sept. 14, 

1 ft.lower than 

open ditch Be- 

gan to rise 

from seepage. 


dropping 


Many wells became 
dry water contin- 
ually receding up 
to October. 

Water table shoved 
2 to 3 ft. higher 
than Series A 
thruout season 


See discussion 
and Fig. 14 


See discussion 
and Fig. 15 


Subsequent 
Conditions 


2nd. Continuec to 
drop thru season 


water table raise: 
2 ft.by Apr.15, 
steady thru Mey. 
Later receded to 
level of water in 
mains (see Fig.4) 


Farly April rains 
caused rise to 
top of laterals. 
Low balance of 
season (see Fig.6) 


See 
discussion 


See discussion 


Beginning this 
season wells cov- 
ered laterals 
also 

See discussion 
and Fig. 14. 


See discussion 
and Fis. 15 


Before drainage a considerable part of this field was 
The water level of Lake Geneva is 


Only during dry sea- 


Wells 


dry 


Wells 
ary 


Subdsequent* 
Conditions 


In May water 
table level 
with water in 
mains in all 


Ground continued 
dry due to 
deepening of 
tain open ditch 
4 feet in sandy 
subsoil (see 
Fig. 6) 


Wells dry,May 9, 
owing to 4 ft. 
additional 
deepening of open 
ditch } mile 

away (see Fig.8) 


See 
discussion 


See discussion 


See discussion 
and Fig. 15 
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Fig. 3. Test well profiles for System No. 2 


sons is this level lower. The contour map therefore (Fig. 2) 
shows the parts of the field which were formerly submerged. 

Field Observations, 1921. Soon after the first reading was 
taken most of the wells became dry due to the receding 
ground water. The ground water curve for July 12 was 
merely derived by interpolation of readings taken from 
Systems 2-B and C (see Fig. 3) and is therefore only approxi- 
mate. No further readings could be obtained on this system 
in 1921. 

The harvest was early in August. There was practically 
no crop whatsoever in the center of the field where the ground 
is comparatively high and the top soil is shallow. The crop 
failure was due to the fact that the ground water had been 
lowered entirely too much, and that the capillarity of the 


coarse sandy subsoil was not able to furnish the plant roots 
with moisture from below. 


Field Observations, 1922 and 1923. (See Tables I and II) 
Results for the Three-Year Period 


1. The summarized results on height and fluctuation of 
the ground water table in a soil of the kind above described 
are shown graphically in Fig. 4. It is evident that this type 
of soil needs a combined drainage and irrigation system 
rather than drainage alone. Even though the years 1921 
to 1923 were fairly dry years, great care should be exercised 
not to overdrain this soil. 

2. Since the mains were laid the ground waiter table has 
not risen as high as the bottom of the tile laterals, and there- 
fore it can safely be said that lateral tile drainage is not 
needed where the subsoil is of a medium to a coarse sandy 
character and where the rainfall is similar to that in Free- 
born County, Minnesota. 

3. If the mains had been laid at an average depth of 
4 ft. instead of 7 ft., a much better moisture condition would 


have prevailed and less danger of crop failure would be en-- 


countered due to lack of water. 


SYSTEM NO. 2 
(See Figs. 1, 2, 3 and 4 and Tables I and II) 


In Systems 2-A and 2-B the wells ran in the same line, 
A being a continuation of B, but extending 1100 ft. on the 
untiled land south of the road (see Fig. 2). 

The soil conditions south of this road differ from those 
described in System No. 1 in that the clayey stratum increases 
in thickness to an average of about 2 ft. 

Field Observations, 1921. At well 7-B, where the ground 
surface is about 2 ft. lower than in the center of the field, the 
clayey sand stratum extends almost down to the bottom of 
the well. Here the oats were very good, and the most proba 
ble reason for the good yield on this particular spot was the 
favorable moisture condition of the soil. 

In series A, south of the road, the oats crop was fairly 
good, except on spots where the upper water-holding soil 
strata were less than 1 ft. in thickness. 


Field Observations, 1922 and 1923. (See Tables I and II) 
Results for the Three-Year Period 


1. A comparative study of rainfall and the height and 
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Fig. 4. Rainfall and ground water diagram for System No. 2, 
Series A and B 

fluctuation of the ground water table was made during the 
entire observation period. The results are shown on Fig. 4 
and indicate that the rain falling during the growing season, 
May until September, does not in any way affect the height 
of the ground water table in a soil of this kind and where such 
a drainage system is used. A sudden rise of 2 ft. in the eleva- 
tion of the ground water table occurred in the first part of 
April 1922, caused by the melting snow and heavy rains (3.5 
in. from April 7 to 12, inclusive). 

In the spring of 1923 no change was observed in the 
elevation of the ground water table which remained at a 
low elevation during both April and May. 

2. From the above study it is evident that most of the 
summer precipitation is held in the upper soil strata and used 
up directly by the growing crops and very little of it per- 
ecolates down to the zone of full saturation. 

3. On such a soil the proper way to control the ground 
water table is to use only main drainage with a spacing 


varying from 2000 to 3000 ft. and with an average depth of 
4 to 5 ft. 


SYSTEM NO. 3 
(See Figs. 1, 5 and 6 and Tables I and II) 


The soil is 7 to 10 ft. deep well decomposed peat under- 
laid by a gray medium sand. The peat here is built up of the 
decayed residue of higher plants such as Carex, Sparganium, 
Typha, Phragmites, etc., all belonging to the group of Phanoro- 
gams plants. This soil is therefore very rich in comparatively 
accessible plant nutrition elements, particularly nitrogen. 

The experimental field, which is located only half a mile 
west of the lake and from 1 to 2 ft. lower than the lake, in 
the summer of 1919 was completely covered with water. The 
peat settled during the first year to such an extent that sound- 


ings made in the spring of 1921 showed the laterals at that 
time to be at a depth of only 2.8 to 3.0 ft. 


Field Observations, 1921. The crop was flax but it was 
swamped by weeds. The crop was cut August 20. Before that 
time the ground water had been lowering rapidly. After 
the harvest the ground water remained for nearly a month at 
the same elevation and later began to rise slowly. The rea- 
son for this fluctuation was due to the heavy transpiration 
of water through the plant foliage. The later rise of the 
ground water table is partly caused by rainfall but still more 
by the water seeping into the ground from the open ditch, 
whose water level during the latter part of August was several 
feet higher than the ground water table in the surrounding 
land. The reading taken November 28 showed the ground 
water and the water in the open ditch to be at the same 
elevation. 


Field Observations, 1922. (See Tables I and II) 


Field Observations, 1923. The very low position of the 
ground-water early in the season is undoubtedly due to the 
fact that the main ditch was lowered about 4 ft. the previous 
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year. The soil water was lowered by the open ditch to such 
an extent that the underlying medium sand provided for natur- 
al drainage. 

Results for the Three-Year Period 


1. The comparative study of rainfall and height and fluctu- 
ation of the ground water table is shown in Fig. 6. The 
graphically compiled data seem to prove that the precipita- 
tion during May, June, July and August does not in any 
way affect the ground water. In August 1921 a 6-ft. vertical 
sample of the peat was taken out and tested for rate of 
saturation and percolation. Before any change in the level 
of the ground water table was noticed, 8 in. of water were 
applied to the sample at a rate of 2 in, per day for four 
consecutive days. 

2. From the above study, it is evident that the summer 
rainfall is absorbed by the upper two feet of the peat and 
directly used up by the growing crop. It is furthermore true 
that a peat of this kind will very easily furnish the crop 
with water from the lower strata and it can therefore hardly 
be subject to drought as long as the lower peat strata reach 
to the ground water table. 

3. The proper way to control the height of the ground 
water in a deep peat would be by using laterals as spaced 
in this system 160 ft. apart, but laid to an average depth of 4 
io 5 ft. In later drainage work at Hollandale this depth 
has been used for peat soil. 


SYSTEM NO. 4 


(See Figs. 1, 7 and 8, and Tables I and II) 

Field Observations, 1921. The less transpiration of water 
by the potato crop as compared with the heavy weed vegeta- 
tion in System No. 3 explains the slow downward movement 
of the ground water table in this system. 

The effect of different soi! formations is shown by Fig. 8. 
At Well 1, where the silty loam soil extends from the ground 
surface downward for 8 to 10 ft., the difference between the 
extremes in-ground water fluctuation is about twice as great 
as in the center of the field, where the top soil is peat and 
the subsoil is a medium sand. 

The effect of the mains, which are laid 2 ft. deeper than 
the lateral tile, on the fluctuation of the ground water table 
is very noticeable at the last wells in the system. The ground 
water drops considerably more here than in the center of the 
field. 

Field Observations, 1922 and 1923. (See Tables I and II) 

Results for the Three-Year Period 


The heavy rain in April 1922 together with the melting 
snow and the thawing out of the frozen ground caused a 
heavy rise of the ground water table. It remained 2.5 to 
3 ft. below the ground surface throughout May 1922, but the 
rain (1.25 in.) which fell June 10 caused it to rise an addi- 
tional foot. 
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Fig. 5. Test well location for System No. 3, Series A and B 
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SYSTEM NO. 5 
(See Figs. 1, 7, 9 and 10, and Tables I and IIL) 


Field Observations, 1921. After September 14, when the 
ground water had reached its minimum position which was 
1 ft. lower than the water in the open ditch, it began to 
rise slowly due to seepage from the open ditch. Figs. 9 and 
10 show how the ground water raised faster close to the 
ditch than at some distance away from it. The transpiration 
through the very heavy foliage of the corn crop is so great 
that it is not counterbalanced by the water seepage through 
the medium sand under 1 ft. head in about 500 ft. of distance. 
Not until after the corn had ripened did the ground water 
table begin to rise, first near the ditch and then gradually 
farther away. 


Field Observations, 1922. It was surprising to find that 
the ground water at Well 6 one-fourth mile away from the 
open ditch was 8 ft. below the surface of the ground, while 
at Wells 4, 3 and 2 it was only 1 to 2 ft. below the ground 
surface. At the time of the next reading, May 2, the ground 
water had risen 5 ft. at Well 6 and dropped 4, 1% and 2 ft., 
respectively, at Wells 4, 3 and 2. 


A study of Fig. 9 for 1922 also shows the advantage of tile 
drainage compared to open-ditch drainage. There is practi- 
cally no drainage of the soil whatsoever during the time the 
ground is frozen where open ditches are used. Where the 
ground is tiled sufficiently deep, drainage is continuous all 
winter. 

The open main ditch was lowered 4 ft. in the latter part 
of May, and the effect of this lowering is clearly shown in 
the same figure. 

Field Observations, 1923. (See Tables I and II and Figs. 
9 and 10) 


Results for the Three-Year Period 


1. The rainfall and the height and fluctuation of the 
ground water table shown in Fig. 10, for Wells 3, 5 and 6, 
where different soil formations are encountered, show that 
the largest fluctuation occurs in the finer-textured soil. The 
heavy rain in April 1922 caused the ground water table to 
rise 5 ft. at Well 6 located in the silty loam soil, 1 ft. at Well 
5, where the upper 2 ft. of peat is underlaid by 4 ft. of silty 
loam lying on sand, while at Well 3, where the peat 4 ft. 
deep is underlaid by sand, the rain did not affect the ground 
water table at all. Instead it dropped 14 ft. because this 
well is located only 250 ft. from the ditch. 

2. From the foregoing data it would appear that open 
ditches reaching 4 ft. into the underlying medium sand furnish 
all the drainage necessary where such ditches are a half 
mile apart. 


SYSTEM NO. 6 
(See Tables I and II and Figs. 11, 12 and 13) 

Field Observations, 1921. Readings taken August 6 show 
the ground water table to be at a depth of from 8 to 9 ft. 
below the ground surface for Series A; but later readings 
Ele ¢ Surface of Ground 
98 


Rainfall 
2 


Rainfall 


MAR. APR. MAY JUN. JUL. AUG. APR. MAY 
Fig. 6. Rainfall and ground water diagram System No. 3-A 
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Fig. 8. Test well profiles of ‘System No. 4 


showed a still lower ground water table; in fact many of the 
wells 10 ft. deep were entirely dry during August and Septem- 
ber. Rise in the ground water table was not noticed until 
October. The readings for August 6, September 8 and October 
12, plotted on Fig. 12 show the larger fluctuation in the 
ground water at Wells 1 and 2, where the subsoil is silt. 


In Series B, located in the deeper peat area, the ground 
water table was 2 to 3 ft. higher than in Series A (see Fig. 
13). On August 8 the ground water table at Well 11 in 
Series A was at elevation 85.04, or 9.4 ft. below the ground 
surface, while at the same time the elevation of the ground 
water table was 87.58, or 6.8 ft. below the ground surface 
at Well 2, series B, located 1500 ft. north of Well 11, Series 
A. The ground water table was 2.54 ft. higher in the peat 
7 to 8 ft. deep than in the shallower peat 2 to 3 ft. deep 
underlaid by fine sand. During the summer, fall, and winter 
the ground water table was from 2 to 4 ft. below the main tile 
line in Series A and from 0 to i ft. in Series B. This indi- 
cates the tendency of deep peat to store water. 


‘The field carried its first crop (flax) this year, but as in 
System No. 3 it was heavily overgrown by weeds. 


Field Observations, 1922. On February 9 and March 10, 
the ground water table was from 9 to 10 ft. in Series A and 
6 to 8 ft. in series B below the ground surface. The reading 
taken April 15 for Series A showed a very irregular ground 
water table, high close to the open ditch and close to each 
main tile line. On May 2 and 24, the ground water table 
was a curved line between the mains, being from 1.5 to 3 ft. 
higher in the center than over the tile lines. The maximum 
was observed June 11 after the 1.12-in. rain of June 
10. July 8 the ground water table was about level with the 
top of the main tile lines, but dropped very rapidly after that 
time, and was 1 to 2 ft. below the bottom of the tiles on 
July 31 (Fig. 12). 

At Wells 1, 2 and 3, the ground water table was consider- 
ably higher all the time from April 15 to August 1. The sub- 
soil here is of a denser nature. In Series B, the ground water 
table was from 3 to 4 ft. below the ground surface during 
April, May and June (Fig. 13). $ 

The crop in 1922 was buckwheat. It yielded very well. 

Field Observations, 1923. On February 12 and March 2 
the ground water table was very low in Series A. It had 
raised about 1 ft. up to April 9 in the half of the field close 
to the open ditch. By May 9 it had raised uniformly for 
approximately 1 ft. all over the system (see Fig. 12). No 
observations were made for Series B because the wells were 
filled up the previous fall. 


Results for the Three-Year Period 


1. From August 1921 until the end of March 1922 the rain- 
fall did not influence the height of the ground water table. 
The heavy rain in the beginning of April 1922 caused it to 
rise about 3 ft. May 1922 was a comparatively wet month 
with frequent small rainfalls. The 1.25-in. rain on June 10 
caused another rise of 1.5 ft. After this time the ground water 
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Fig. 9. Test well profiles, System No. 5 


table dropped very quickly and the rainfall in July and August 
did not affect the ground water table. The zground water 
table in Series B shows about the same fluctuation as Series 
A, but its position is about 3 ft. higher. 

2. The above investigations seem to show that tile mains 
placed % mi. apart and reaching 3 ft. into the underlying 
fine to medium sand are sufficient to provide adequate drain- 
age. In the deeper peat during rainy spring seasons, lateral 
drainage may be needed some years, but with rainfall condi- 
tions similar to those during the 3 years herein discussed, 
the above drainage system will control the ground water 
table and keep it at a safe depth below the ground surface, 


even where the ditch reaches but 2 ft. into the underlying 
sand. 


SYSTEM NO. 7 
(See Figs. 1 and 14 and Tables I and I1) 
The soil conditions on this field are as follows: 


1. Top Soil. From Wells 1 to 12, or for the first half mile, 
the top soil is black loam about 1 ft. deep. For the next 
500 ft. there is a peat loam 2 ft. deep. For the rest of the 
line the surface soil is peat varying in depth from 2 to 3 ft. 


2. Subsoil. The subsoil in the first 44 mi. is a rather dense 
soil, being silt, silt loam and clay loam underlying each other 
in the order mentioned. For the next 144 mi. the subsoil strata 


are silt, sandy loam and very fine sand. The pure peat is 
underlaid by clay loam. 


Field Observations, 1921. The first reading on the height 
ot the ground water table was taken August 6. Fig. 14 shows 
the readings taken September 8 and 28 and November 238. 
A comparative study shows the very marked effect of varying 
subsoil on the fluctuation of the ground water table as brought 
about by the 2.5 in. of rain which fell during the third week 
of September. 

The ground water table rose 2 ft. in the area where the 
silty to clayey subsoil predominates, but on the area where 
the subsoil is a very fine sand the rise in the ground water 
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November, 1927 


table was very slight (see Fig. 14). In the area with peat 
as top soil and clay loam as subsoil, the ground water table 
was below the bottom of the wells during the entire autumn 
season, The crop in 1921 was flax. 

Field Observations, 1922. On February 9 the ground water 
table was from 6 to 7 ft. below the surface of the ground. 
Fig. 14 shows the readings taken March 10, May 3 and 24, 
June 4 and 26, and July 31. It will be noticed from this 
figure how the height of the ground water table differs for 
various subsoils. The reading taken May 3 showed the ground 
water table to be only 1 ft. below the surface of the ground 
in the first 44 mi., 1% to 2 ft. in the next 4% mi., and from 3 
to 344 ft. in the last 4% mi. 

Lateral drainage of 160-ft. spacing and 4.5 to 5 ft. deep was 
installed in the first %4-mi. section during the month of May. 
The effect of this drainage is directly noticeable on the height 
and fluctuation of the ground water table which is from 1 to 
2 ft. lower in the lateral tile drained section than in the 
second and third 14-mi. sections. 

The crop grown on the lateral tile drained section was 
oats. It yielded 60 bu. to the acre. On the second and third 
sections barley and buckwheat, respectively, were grown. 
Their yield was only fair. 


Field Observations, 1923. On April 19 and May 9 the 
ground water table was about level with the lateral tiling in 


.the first % mi. In the second 4 mi. the wells were disturbed 


by plowing and hence no records were made, In the third 
4% mi. the ground water table was level with the main tile. 


Results for the Three-Year Period 


1. The finer the texture of the soil, the larger is the vari- 
ation in the height of the ground water table. 

2. The importance of a thorough soil survey extsnded to 
a depth of 7 to 8 ft. can not be too strongly emphasized in 
planning drainage work. The surface soil in Systems Nos. 6 
and 7 looks very much the same, but by boring down 4 ft. 
fine to medium sand is encountered in System No. 6, while 
a silty to clay loam soil is found for System No. 7, In the 
first case, main tile placed 1320 ft. apart was sufficient for 
proper drainage while in the latter case laterals spaced at 
least 160 ft. apart and to a depth of 4.5 ft. were absolutely 
necessary to drain the soil properly. 


SYSTEM NO. 8 
(See Figs. 1 and 15 and Tables I and il) 


System No. 8 is located on the large swamp area east of 
Maple Island in the SE% of the SE% of Section 31, Newry 
Twp. (see Fig. 1). It was planned and laid out prior to any 
drainage in order to investigate the rate of lowering of the 
ground water table immediately after open ditches were con- 
structed, in a deep water-logged peat. 

The peat varies in depth from 8 to 15 ft., in general being 
about 10 ft. deep and is underlaid by a clayey soil in an 
almost semi-liquid condition. The peat is formed mainly by 
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Polytricum moss and Carex grasses and is therefore not as 
rich in plant nutrition elements as the peat described in 
System No. 3. This swamp area, comprising nearly 1000 acres, 
was a floating bog. Several unsuccessful attempts were made 
to use the Buckeye ditching machine on it. In spite of the 
drought of August 1921, and the caterpillar aprons of double 
width (20 feet), the machine became mired twice in the soft 
mud. 


Ground water observations wells, nine in number, were 
installed between two proposed open ditches i320 ft. apart 
and 4 ft. deep. The first and ninth wells were located 41% 
ft. from the centerline of the proposed ditches; the second 
and eighth, 82% ft.; the third and seventh, 165 ft.; and the 
fourth and sixth, 330 ft. from the proposed ditches; and the 
fifth well being midway between the two ditches and 660 
ft. from each (see Fig. 15). 


Field Observations, 1921. The first reading was taken 
September 2. The ground water table at that time was from 1.5 
to 1.7 ft. below the surface of the ground. The second read- 
ing was taken September 10. The 0.7-in. rainfall which fell 
September 6 did not seem to have any effect on the ground 
water table. During the week September 10 to 17, there was 
a total rainfall of 2.09 in., which caused the ground water 
table to rise nearly one foot. The east ditch was dug Septem- 
ber 22 and the west ditch was dug September 24. 


Readings were taken shortly before the ditches were dug 
and afterwards once each day for a week, and after that at 
longer intervals (see Fig. 15). Table No. III shows that the 
ground water had dropped at Wells 1 and 9, 0.75 ft. and 0.93 ft., 
respectively, in a four-day period. The total pressure head 
relative to the water surface in the open ditch in the former 
case during the first, second, third and fourth day was 1.2, 
2.1, 2.5, and 2.4 ft., respectively, and in the latter case 1.2, 
1.45, 1.75, and 1.60 ft., respectively. During the four days the 
water in the ditch dropped 3.1 ft. below the surface and at 
Well 5 it was 1.55 ft. below the surface. 


If tile lines were installed at an average depth of 5 ft., 
a 2-ft. higher head would have been obtained, and hence 
an increased flow of the soil water towards the drain would 
have resulted. 


Field Observations, 1922 and 1923. On January 10 the 
ground water was about 2 ft. below the surface of the ground 
(see Fig. 15). On February 15 it was approximately the same. 
At the time of the readings taken March 10 to 27, the ground 
water reached the surface of the ground at Wells 3, 4, 5 and 
6. Close to the ditches it was from 2.5 to 3.5 ft. below the 
ground surface. During the spring and summer readings were 
taken May 2 and 24, June 6, 11 and 28, July 5, 8, 15, 22 
and 31, September 9, October 10, and November 17. (For 
‘erdings of May 2 and 24 and June 6, July 5 and 22 and 
September 6, see Fig. 15.) 


The depth to the ground water table in cultivated and un- 
cultivated peat was investigated on an adjacent field, The 
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Fig. 11. Test well location for Systems Nos. 6A and 6B 
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Fig. 12. Test well profiles for System No. 6A 


cultivated field was plowed July 2 and planted with buck- 
wheat on July 5. It was disked the latter part of April 1923. 
On May 19 frost was still in the ground. 

The depth to the ground water table in the two differently 
treated fields is shown in the following table: 


TABLE III. Depth to Ground Water Table in Cultivated and Virgin 
Peat_(10 ft. deep) 


Date of 


Cultivated Virgin 
Observation (feet) (feet) 
July 22, 1922 8.58 2.35 
Sept. 6, 1922 4.90 4.2 
Oct. 5, 1922 5.06 4.12 
Nov. 17, 1922 2.80 2.50 
Apr. 19, 1923 5.50 1.96 
May §, 1923 dry 2.00 


Results for the Three-Year Period 


1. The effect of rainfall on the fluctuation of the ground 
water table is much more noticeable in System No. 8 than 
in Systems Nos. 1 to 7, inclusive. The reason therefor is 
that the ground water in System No. 8 is only a few feet 
below the surface of the ground, and less rainfall is required 
for saturation of the upper peat stratum. 

2. From the study on the rate of lowering of the ground 
water table immediately after the construction of open ditches 
% mi. apart, the figures obtained indicate that lateral drain- 
age 5 ft. deep and 10 to 12 rods apart is sufficient to drain 
properly a deep peat soil, where the outlet ditch does not 
reach into the underlying soil. The basis for this is the 
theoretical curve in Fig. 15, which is parallel to the curve 
at the end of the fourth day after drainage began. 

3. The effect of cultivation on the height of the ground 
water table is shown in Table IV. Cultivation usually checks 
the evaporation from a soil surface by breaking the water 
ceapillarity. In this case the opposite results are obtained. 
The ground water seems to drop faster in the cultivated field 
than in virgin peat. The readings taken October 5, 1922, 
show the ground water table in the cultivated field to be 


nearly 1 ft. deeper, and in the spring of 1923, 2.5 ft. deeper, 
than in virgin peat. 


FINAL COMMENTS AND CONCLUSIONS 


The texture of the soil is one of the most important factors 
in drainage design. In spite of its importance, this factor 
is sometimes overlooked by the engineer. 

It is well established that the velocity of the flowing 
underground water varies as the square of the effective diam- 
eter of the soil grain. Considering a silt soil with an average 
effective diameter of the soil grain equal to 0.05 mm., as 
compared with a medium sandy soil with an average effective 
diameter of the soil grain equal to 0.50 mm., the velocity of 
the soil water toward the outlet is in the latter case one 
hundred times larger than in the former case, provided the 
soil is ideal and all other influencing factors are the same. 
A spacing of 80 to 100 ft. is usually sufficient to drain a silt 


a 


soil properly. Theoretically, drains located 8,000 to 10,000 


ft. apart should be sufficient to convey the excess water in a 
medium sand. 


The clay and silt soils as they occur in nature are cracked 
and fissured. The ideal soil with which the laboratory investi- 
gator deals is never found in the field. In the laboratory at 
Wisconsin, the author has shown that a natural undisturbed 
sample of silty clay loam soil drained from six to eight times 
as fast as the same soil laboratory treated. Considering 
this factor, the lines of tile may be from ten to fifteen times 
as far apart in a fine to medium sand as in a silt. A com- 
parative study of Systems Nos. 6 and 7 proves that this esti- 
mate is fairly correct. In System No. 7, where the subsoil 
is silt and silt loam, laterals spaced 160 ft. apart were found 
to be absolutely necessary to drain the soil, while in System 
No. 6 where the subsoil is a medium sand, main tile lines 
located 44 mi. apart were sufficient for proper drainage. 


In planning drainage work, a thorough soil investigation 
should always accompany the mensuration and topographical 
surveys. The proper depth of the soil borings depends upon 
the depth of the outlet ditch and the nature of the soil, and 
might vary from 5 to 10 ft., generally being 7.5 ft. The fre- 
quency of the borings is determined by the occurrence of 


sudden changes in the soil formations and may vary from 200 
to 1,000 ft. 


The soil is classified with respect to its texture into coarse 
and fine gravel; coarse, medium, fine and very fine sand; 
silt, clay, peat, muck, gravelly loam, sandy loam, silt loam, 
clay loam and loam. The depth from the surface at which 
there is a change in soil texture is recorded. Following is 


an example of notes taken from a soil survey made by the 
author at Albert Lea: 


Soil Boring No. 5, Line |. Line No. 1 runs from west to 
east on the north boundary line of Section 27. Each boring 
is taken at 300-ft. intervals. Hence boring No. 5 is located 
1500 ft. east of the northwest corner of said section. 
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Test well profiles for System No. 6B 
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ig. 15. Test well profiles of System No. 8 showing immediate 
effect of open ditch drainage spaced 4 mi. apart, 5 ft. deep 
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0.0 peat 

0.8 clay loam 
5.0 clay 

8.3 clay loam 


Soil Boring No. 6, Line 9. Line 9 is located on the east 
and west centerline of Section 27 and runs from west to east. 
Each boring is taken at 500-ft. intervals. Hence boring No. 6 
is located 3000 ft. east from the west boundary line and on 
said centerline. 


0.0 peat 
5.5 peat loam 
15 medium sand 


From these records soil maps are prepared on which con- 
tour lines are drawn showing the areas where the soil is in 
very strong, fairly strong, medium, slight and no need of 
drainage. On areas with peat as surface soil and varying in 
depth, contours should be drawn indicating the depth of the 
peat. (See Fig. 11.) 


On the Albert Lea Farms, in the fall of 1921, the author 
made a soil survey covering some 2000 acres in two months 
time. The cost of this survey did not exceed $500, but the 
information obtained was worth this cost many times over. 


The availability of such maps will help the engineer con 
siderably in making an economical and efficient design. 


Danger of Excessive Drainage. The danger of too deep 
drainage in coarse-textured soils cannot be too strongly eni- 
phasized. This fact has already been discussed in connection 
with Systems Nos. 1 and 2. 


At Coddington, Wisconsin, large areas covering several 
square miles have been drained too deep with ditches 7 ft. 
deep and a mile apart. A study of the drainage conditions 
at this place was made in 1922. The soil is a shallow peat 
underlaid by a medium sand. The main outlet ditches were 
deepened about five years ago and the ground water table 
since that time has been lowered to such an extent as to 
leave the growing crops dependent entirely on the summer 


% Black loam and peat underlaid by various subsoil strata. 
v 4 - 
soar eee ae 
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precipitation. Most of the crops on this land in 1922 were 
lost due to lack of water. 

A very urgent problem in this locality is how to get the 
water back into the soil again. Damming up the water in the 
open ditches and creating some kind of subirrigation has been 
much discussed as the proper remedy. Had the ditches been 
5 ft. deep and half a mile apart, the need for subirrigation 
would have been much less, 

In general, we may sum up as follows: 

1. The knowledge of soil texture and its relation to the 
flow of underground water is very important and must be 
given careful consideration in drainage design. A thorough 
soil survey is a necessary part of the basis for the drainage 
plans, as is also a study of soil moisture conditions existing 
previous to drainage. 

2. The danger of excessive drainage on land areas wheré 
the surface soil is underlaid by a coarse-textured subsoil must 
always be kept in mind. 

3. Deep peat underlaid by a water-bearing stratum is in 
no danger of drought and can not be overdrained. 


Discussion 
By E. R. Jones‘ 

HE work of Dr. Norling at Albert Lea, Minnesota, not 

only added to our knowledge of the behavior of the water 

table in deep peat, and sand under shallow peat, but also 
saved $50,000 to the owners of the lands in this district by 
improved drainage design, He showed that drains 5 ft. 
deep may be 10,000 ft. apart in a medium sandy subsoil, with 
the same efficiency that they may be 4 rods apart in the 
heavier soils. He has placed subsoil mapping on a high plane 
in drainage design. 

His work shows that a sandy subsoil is a delicate material 
with which to work. I know from prior observations at 
Coddington, Wisconsin, that ditches a mile apart and deep 
enough to leave the water table 2 ft. below the top of the 
medium sand under the peat did not afford enough drainage 
for more than half of the land between the ditches. Yet 
deepening these ditches 2 ft. caused too much drainage. 
Where is the dividing line? 

I am inclined to think that the original ditches 5 ft. deep, 
supplemented by a line of 6, 8, 10, or 12-in. tile, 4 ft. deep and 
midway between the ditches a mile apart would have been 
about right. 

One question is suggested for further study on deep peat. 
Why is it that European records show the best crop yield 
with the water table in deep peat within 2 ft. of the surface, 
while American experience places the optimum depth of drain- 
age at more than 3 ft.? I think it is because of the greater 
amount of hand labor used in the production of European 
crops. 

But instead of using my time to elaborate upon the fine 
work that Dr. Norling has done, I shall direct attention 
to some of the fundamentals of drainage itself as an economic 
factor in crop production and flood protection. There has 
been enough said against drainage in the last tw» months. 
Now let us see if something cannot be said for it. 


4‘Chairman, department of agricultural engineering, University 
of Wisconsin. State drainage engineer (Wisconsin). Mem. A.S.A.E. 
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Fig. 14. Test well profiles for System No. 7 
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A drain is any pipe, pump, ditch, dyke, dam, or divide, or 
any other device that drains water from land or protects land 
from water. Drainage starts at the top of the highest moun- 
tain and stops not till it reaches the level of the sea. All 
drainage is natural, but some of it has been aided, for better 
or for worse, by artificial design. Surface drainage and 
underdrainage are all a part of the same great movement 
with gravity as the motive force, Water will run down hill 
and it will not run anywhere else. The job of the drainage 
engineers is to see that it runs with as little damage and 
as much profit as possible. And don’t forget that it is the 
building up of the delta of the Mississippi River by natural 
sedimentation that makes some kind of artificial design neces- 
sary to compensate for the dereliction of nature. 


Thorough, deep underdrainage of the higher lands increases 
their absorptive power, decreases their run-off, and protects 
the lower lands from the dangers and damages of floods. It 
is time that the flood-bearing public take notice of this fact. 

Shallow surface drainage does increase the run-off. It 
makes it easier for the surface water to get away quickly, 
yet is not deep enough to give the soil the power to absorb 
the rainfall. A heavy rain finds these areas saiurated to the 
surface and the rainfall is forced to run off as from a tin 
roof. Give that soil four feet of drainage and it will absorb 
from 50 to 100 per cent of the rainfall. 

Fortunately, on the heavier soils, this deep drainage is 
just what is needed for agricultural crops. Deep drainage 
systems designed by drainage engineers have increased per- 
colation, decreased the run-off, and protected the lower lands 
from floods. In other words, it is too shallow drainage rather 
than too deep drainage that contributed to the Mississippi 
flood of 1927. 

There are four phases of drainage that have contributed 
to increased floods: (1) The natural erosion of the outlets 
of our lakes; (2) the clearing of the rubbish in the ravines 
and water courses of lands once timbered; (3) the construction 
on marshes of ditches too shallow to afford outlets for tile; 
(4) the absence of supplementary tile drainage systems on 
marshes that have been provided with deep-dredged ditches. 

The only way to save our lakes is to build dams at their 
outlets to check the natural erosion. That may be feasible. 

Some of our poorer rolling lands may be reforested to 
allow the ravines to become choked up again, but this would 
be a slow process and unthinkable on the lands now in profit- 
able agriculture. To choke up those water courses again with 
rubbish would be to go back to the days of the Indian. 

Drainage engineers have consistently advised against shal- 
low ditches in marshes. Farmers have put in the so-called 
capstan ditches against the advice of engineers. They show 
not what good drainage will do, but what poor drainage will 
not do. 

Supplementary tile on marshes now provided with deep 
outlet ditches will both reclaim valuable agricultural land 
and reduce the flood flow from those acres. The flatter water 
courses on rolling upland also need tile. Thorough tiling is 
what the heavy lands of the upper Mississippi Valley need 
to reduce the floods in the lower valleys. There was never 
a time when tile drainage was needed by the nation more 
urgently than now. 

Drainage engineers may be criticized for being parties to 
the construction of deep outlet ditches on large flat areas 
too far in advance of the time when the farmers were ready 
to complete the drainage with tile. They are acting wisely 
now in advising the postponement of any more dredging on 
these areas until the demand for land has caught up with the 
suppply. They are thus remedying the error of 15 years ago, 
when, like many others, they were unable to predict the 
world war and the agricultural slump that followed it, and 
from which we are now suffering. 


Let not hysteria dictate the methods of flood relief. Re- 
member also that power dams do not reduce floods unless 
there is storage space in the pond when the flood comes. 
And lastly, let the drainage engineer step forward with the 
suggestion of more drain tile for the water-logged flats that 
now shed water like a tin roof. In any statesmanlike plan of 


flood relief the drainage engineer must participate. No plan 
will be complete without his counsel and help. 
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Controlling the Strength of Concrete 
By W. G. KAISER 
(Continued from page 310) 


of curing. In order to have absolute control of strength, it 
is necessary to adopt some standard procedure governing 
these. 

Time of Mixing. Increasing the time of mixing results 
in the production of concrete of higher strength. A rapid 
increase in strength is obtained up to two minutes of mixing. 
Tests reveal that concrete mixed for two minutes is from 
20 to 35 per cent stronger than concrete mixed for 15 sec. 
Longer mixing also makes for more uniform concrete. There 
was a variation of 30 per cent in individual specimens made 
from concrete mixed for 15 sec., while for the two-minute 
concrete the variation was less than 10 per cent. Longer 
mixing, therefore, means greater homogenity, which is neces- 
sary in watertight construction. Longer mixing also results 
in improved workability, which is advantageous in that con- 
crete is more easily placed. It also permits the use of greater 
quantities of aggregate with a given water-cement ratio effect- 
ing more economical use of materials. 


Effect of Curing. In some tests made in the research 
laboratory of the Portland Cement Association it was found 
that an increase of 75 per cent in strength was obtained by 
keeping the concrete damp the first ten days instead of 
letting it dry out. Keeping the concrete damp three weeks 
increased the strength 115 per cent, and for four months 
145 per cent over the strength of concrete cured the entire 
period in a dry atmosphere. Proper curing is also essential 
in securing watertight concrete. Water is required for the 
hydration of cement, and the more nearly hydration is com- 
plete, the denser and more impervious will be the internal 
structure of the mass, Curing is also an important factor in 
increasing resistance of concrete to abrasive action when 
used for floors, pavements and other surfaces subject to wear. 


Farm Fire Prevention Progress 


EETING in Washington, D. C., the Agricultural Com- 
mittee of the National Fire Waste Council, a function 
of the Chamber of Commerce of the United States, 

measured past progress and made further plans for promot- 
ing the prevention of rural fire losses, 

The importance of fire prevention in general and in rural 
districts in particular was emphasized. The annual fire loss 


of the United States was stated to be considerably over 
one billion dollars. 


Location of building on farms; properly installed lightning 
protection; and interest of city fire departments in districts 
round about were given as three important points in farm 
fire prevention. 

The importance of the subject to local chambers of com- 
merce was pointed out and plans made to enlist the aid of 
such organizations in carrying out appropriate parts of the 
program. Plans for the preparation and publication of a text- 
book on farm fire prevention were also discussed and the 
responsibility delegated to a committee. The subject of using 
motion pictures for educational work in fire prevention, 
advertising in farm papers, and taking advantage of Fire 
Prevention Week were also given consideration. 


An announcement was made to the effect that the U. S. 
Department of Agriculture would like to receive prompt 
notice of selfignition fires in order that a department repre- 
sentative can be sent to the scene of the fire for making 
studies. 


In a letter from Dr. Murphy of Iowa State College read 
before the group, Dr. Murphy stated that a short course in 
fire fighting has been established at that institution. 


William Draper Brinckloe, of Easton, Maryland, repre- 
sented the American Society of Agricultural Engineers at 
the meeting and contributed an important report on rurai 
fire departments. 


This, the third meeting of the committee, showed that 
important progress is being made in the study of this broad 
subject of farm fire prevention and protection. 
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Recommendations for Corn Borer Control Program 


(Continued from page 308) 


9. The control of the corn borer by mechanical processes 
is of demonstrated importance and will undoubtedly continue 
to be so as long as the pest remains a menace to the corn 
crop of the country. Inasmuch as this method of control 
must continue until better methods can be found, we recom- 
mend that a comprehensive and vigorous research program 
relating to mechanical methods of crop production and com- 
mercial utilization be initiated by state and federal agencies. 

10. We recommend particularly investigations with ma- 
chinery in corn borer control along cultural, harvesting and 
crop utilization lines. The use of rakes, burners and other 
stalk and remnant disposal machinery and devices to sup- 
plant hand labor, should receive more attention. 

11. That the experiments to determine the value of plow- 
ing under corn debris as a means of destroying the corn 
borer larvae should be extended. Such studies should in- 
clude a determination of the comparative value of fall and 
spring plowing on different types of soil, on different dates 
and at different depths. 

12, That since the burning of crop residues is one of 
the means used in the control of the European corn borer, 
studies on the effect of the burning of corn residues on soil 
productivity be continued. 

13. That consideration be given to the feasibility of de- 
termining, on a large scale in screened areas, the relative 
degrees of infestation and damage to be expected (a) where 
no effort at clean-up is made, and (b) where the most prac- 
tical clean-up methods are employed. 

14. That the rural economists be urged to continue their 
studies of the costs of the various operations involved in 
the clean-up program and also on changes in farming systems 
in the areas affected. 

15. That those engaged in research along agronomic and 
animal nutrition lines study rotations with special reference 
to determining the degree to which it may be possible or 
desirable to substitute less susceptible crops for corn in those 
sections where the corn borer promises to become a serious 
pest. 

16. That investigations upon chemical insecticides, repel- 
lents and attractants be continued, as well as those relating 
to the physiology of the corn borer and its chief host plants, 
especially corn. 


17. That in one generation areas the study of weeds and 
other plants than corn be continued to determine what part 
these may play in the future as breeding hosts of the borer, 
especially in districts where, owing to the severity of the 
infestation, corn growing may be abandoned temporarily. 

18. That the state and federal extension services take 
every opportunity by demonstrations, exhibits, and lectures 
to acquaint their constituencies with the gravity of the corn 
borer problem, the nature of the insect and its work, and the 
methods of meeting the situation. The need of the coopera- 
tion of every grower in the regions adjacent to the infested 
area as well as within recognized corn borer territory should 
be emphasized. 

19. That federal and state administrative authorities be 
urged to make available, at frequent intervals, up-to-date 
information regarding the general situation and the progress 
of investigations in the United States, Canada, and abroad, 
through the medium of bulletins, circulars and leaflets. Also, 
where advisable, that mimeographed statements of progress 
be issued at frequent intervals to technical workers. 


20. That the committee act as a clearing house in advanc- 
ing corn borer control measures by obtaining opinions from 
the entomologists, agronomists, agricultural engineers, and 
others, as to the lines of research and other methods which 
should be pursued, with special reference to needed investi- 
gations not now under way and which may have a practical 
application to the problems. 

21. The committee recognizes that research is the basis 
of all progress in methods of control of the corn borer and 
recommends the fullest program of research along all lines 
offering promise of assistance and the fullest financial support 
for such research programs. 

22. It is recommended that copies of all written reports 
or recommendations of the committee be made available to 
the Secretary of the U. S. Department of Agriculture and to 
the Canadian Minister of Agriculture. 


EDITOR’S NOTE: The personnel of the joint committee of 
entomologists, agronomists and agricultural engineers submitting 
the foregoing report included R. D. Barden, W. L. Burlison, L. 
Caesar, D. J. Caffrey, L. EB. Call, J. F. Cox, J. J. Davis, G. A. 
Dean, C. J. Drake, E. W. Lehmann, H. H. Musselman, H. B. Walk- 
ye H. McCrory, O. B. Zimmerman, F. D. Richey, and R. M. 
Salter. 


Forests Important in Regulating Streamflow 


HAT the forest plays an important part in the regulation 

of streamflow has been brought out by scientific investi- 

gation over a great many years and in many parts of the 
world, according to Raphael Zon, director of the Lake States 
Forest Experiment Station of the Forest Service, U. S. Depart- 
ment of Agriculture, 


The forests are not only an important factor in regulating 
streamflow, but also aid in modifying climate and the char- 
acter of the soil, tending toward the improvement of the 
water storage capacity of any watershed. These conclusions 
of Dr. Zon’s regarding the relationship of forests and floods 
are of particular interest just now when ways and means of 
preventing floods and regulating flood waters are being, given 
such wide consideration. In his booklet, entitled “Forests 
and Water in the Light of Scientific Investigation,” just re- 
published by the U. S. Department of Agriculture, he points 
out that although floods which are produced by exceptional 
rainfall can not be prevented by forests, yet, without the 
mitigating influence of the forests, floods are more severe and 
destructive. : 

“A national policy,” he says, “which, though considering 
the direct value of forests as a source of timber, fails to take 
full account also of their influence upon erosion, the flow of 
streams and climate, may easily endanger the well-being of 
the whole people.” 

The tendency of the forest is to equalize the flow through- 
out the year of all streams having their origin in tree-covered 
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mountain regions. This is explained in an interesting discus- 
sion of the combined effects of the forests upon air and soil 
temperature, relative humidity, effective precipitation, evap- 
oration, wind, physical character of the soil, and run-off of 
water, which in turn control streamflow. A comparison of 
many streams having forested and nonforested watersheds 
support the conclusions reached by the study of contributing 
factors. 

The booklet shows the effect of forest cover to be most 
beneficial on steep slopes, at the higher elevations and on 
nonporous soils. The forest breaks the force of storms, ab- 
sorbs some of the water, permits still more water to seep 
down into the soil where it is gradually released to feed 
the springs and larger streams. The maintenance of a forest 
cover is shown to be the cheapest and best way of prevent- 
ing erosion by its tendency to bind the soil in place. 


The study was originally published as a part of the final 
report of the National Waterways Commission to Congress 
in 1912. The new edition contains a valuable feature in a 
very exhaustive revised bibliography of the relation of forests 
to water and climate. This includes more than 800 references 
to books, pamphlets, and periodicals which have appeared 
in recent years throughout the world. 


A limited number of free copies of “Forests and Water” 
are available upon application to the Office of Information, 
U. S. Department of Agriculture, Washington, D. C. 
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Irrigation Investigations at the California Station (California 
Station Report 1926, pp. 72-75).—In investigations of irrigation 
requirements in Sacramento Valley it has been found that as a 
general rule a considerable quantity of water is lost by deep 
percolation in areas served by cheap gravity water. Contour irriga- 
tion is the best method to use when straight furrow irrigation causes 
washing and when the soil is shallow and irregular. Where proper- 
ly followed, this method has been j'ound to increase the venetra- 
tion of irrigation water and to conserve and control storm water. 
It was further found that in regions of light annual rainfall 


properly organized field soil moisture studies will give a true 
measure of consumptive moisture use. 


The Household Refrigerator (Indiana Station Report 1926, pp. 
32, 33).—Data from studies on the management of household re- 
frigerators and on the effect of temperature maintenance on 
the keeping of foods showed that the better insulated refriger- 
ator maintained a lower temperature in the food chamber with 
a smaller consumption of ice. The temperature maintained in 
the food chamber was found to depend largely on the amount 
of ice kept in the ice chamber. When only about half full the 
temperature in the food chamber began to rise rapidly. By keep- 
ing the ice chamber well filled, a fairly uniform temperature 
could be maintained in the food chamber. 

The temperature on the top shelf of the food chamber in both 
refrigerators tested was found to range from 7 to 10 deg. F. 
higher than that of the food compartment immediately below 
the cold air drop of the ice chamber. This difference was suffi- 
ciently great to make an appreciable difference in the keeping of 
some foods in good condition. It also indicated the direction of 
the circulation of the air within the food chamber. 


A Simple and Successful Septic Tank, E. J. van Meerten (Union 
South Africa Department of Agriculture Bulletin 15 (1927), pp. 
11, fig. 1).—Data on the planning and construction of a _ septic 
tank and sewage purification system which is particularly adapted 
to South African conditions are presented. It is noted that the 
walls of the tank are bnilt of 9-in. brickwork. tho ca onartmonts 
being four feet square inside. It is stated that for the purpose 
used, concrete is generally more expensive than either stone or 


brick and no more satisfactory. A French drain is included in 
the system. 


Agricultural Engineering Studies at the Nebraska Station 
(Nebraska Station Report [1926], pp. 8, 9).—It is reported that 
the plow draft investigations indicate that the draft of a plow 
is not affected by the increased moisture content of the soil at 
low values. The draft was increased very rapidly with one soil 
after fifty per cent of moisture content was reached, and the 
point of maximum draft was not obtained. 

The progress results of the poultry house ventilation and con- 
struction studies indicated that, among the factors studied, light 
is the most important single factor affecting egg production. The 
results obtained with houses that were heated were not encourag- 
ing. The unventilated house gave very fair average results, as 
compared with all other units, and «luring the month of December 
it was the best producer. 


The Application of Hydrodynamics to Irrigation and Drainage 
Problems, O. W. Israelsen (Hilgardia. [California Station], 2 (1927), 
No. 14, pp. 479-528, figs. 17).—In addition to a consideration of the 
fundamental hydrodynamical equations, the primary purpose of 
this paper is to briefly review the efforts which have been made 
to apply the principles of hydrodynamics to the solution of soil 
moisture problems and to indicate the possible outlook for future 
investigations. 


The preliminary analysis presented is somewhat general in char- 
acter and applies to both gases and liquids. The application of 
the more general equations to irrigation and drainage problems 
permits some restrictions, which are pointed out, before develop- 
ing the general equation of motion and the equation of continuity 
in its general form. Brief reference is made to the forces which 
influence the flow of water in open channels and in pipes. 


The conclusion is drawn that a knowledge of the laws which 
govern the movement of ground water and soil moisture is essen- 
tial to its effective control, and that the fundamental hydro- 
dynamical equation of motion anc the equation of continuity 
may be applied to irrigation and drainage problems. For irrota- 
tional motion the velocity may be derived from a potential, and 
the driving forces in the formula for flow of water in open chan- 
nels and in pipes are derivable from a potential. 


It was further found that applications of hydrodynamics to 
ground water and soil moisture movement have been made by only 
a few investigators. It was found that the capillary potential 
can be measured in the laboratory with the aid of porous cups, 
and the methods used are described. The capillary potential 
was found to be a function of the rnoisture content. An analysis 


of eighty-four determinations of the relation of capillary potential 
to moisture content suggests that it may be represented by an 
equilateral hyperbola of the form (—a) (I+ b) =e, in which is 
poe —_—— is the capillary potential, and a, b, and e are con- 
stants. 

It was found that the moisture distribution at equilibrium in 
a vertical soil column is not uniform but decreases with height 
above the water table. Such distribution qualitatively confirms 
the requirements for an equipotential moisture region. 


Direct Production Costs of Broken Stone, G. E. Ladd (U. S. 
Department of Agriculture, Miscellaneous Circular 93 (1927), pp. 
71, figs. 27).—This bulletin is essentially a reference work on 
direct costs of broken stone in terms of labor, power, and 
materials and of money, and the relations of these costs to methods 
and conditions. A large amount of data is presented and analyzed. 


Electric Water Heaters for Poultry, G. W. Kable and F. E. 
Fox (Oregon Station Circular 81 (1927), pp. 15, figs. 7).—The 
results of investigations of electric water heaters for poultry 
are briefly reported. It was found that pullets drank 25.4 per 
cent more warmed water than cold water during freezing weather. 
The water consumption was increased 5 per cent per pullet and 
4.2 per cent per one hundred eggs laid by warming it during 
average western Oregon winter weather. It was found that drink- 
ing water for poultry may be conveniently warmed with several 
styles of simple electric heaters at a cost about the same as 
for lighting two electric lamps. Heaters of from 75 to 100 watts 
capacity were found to be about sufficient for warming 2 gal. 
of water. It was found that in case of emergency a hermetically 
sealed soldering iron makes an excellent water heater. Electric 
lamps may be used for water heating if they are supported 
close to the under side of the pan and both the pan and lamps 
protected to avoid heat losses. 


Report of the State Irrigation Commissioner, G. S. Knapp 
(Kansas State Irrigation Commissioner [Bien.] Dpt., 1925-1926, pp. 
53, pl. 1, figs. 4).—The work of the office of the State irrigation 
commissioner of Kansas for the biennium from July 1, 1924, 
to June 30, 1926, is described in this report. It includes a review 
of the activities of the department, a statement of the general 
provisions of the proposed Arkansas River compact, a brief on 


law of interstate compacts; and the results of stream flow measure- 
ments. 


Irrigation Experiments at the Umatilla Field Station, H. K. 
Dean (UJ). S. Department of Agriculture, Department Circular 422 
(1927), pp. 12-15).—The results of border irrigation experiments 
with different lengths and widths of borders are briefly reported, 
which indicate in general that with heads of three or more second- 
feet of water on land not having excessive slopes, borders from 
30 to 40 ft. wide and from 150 to 200 ft. long are the best sizes 
for sandy soils. Where water is expensive or scarce, yields below 
0.75 ton of alfalfa per acre-foot of water are not considered 
profitable. 

Lysimeter investigations with medium sand, fine sand, coarse 
sand, silt and silt loam, cropped and uncropped, showed that 
the highest rate of percolation was from the lysimeter containing 
medium sand without a crop. For an ll-year period 70 per cent 
of the irrigation water applied was lost by deep percolation. The 
soy bean crop on medium sand did not use as much water as 
alfalfa on medium sand. The use of manure on medium sand 
reduced the percolation. The percolation was lower from fine 
sand than from medium sand, and that from coarse sand was 
higher than that from any of the others growing alfalfa. 


Peat as a Domestic Fuel, G. Fletcher (Irish Trade Journal. 2 
(1927), No. 7, p. 103).--Information relating to the use of peat 
as domestic fuel is briefly presented. Data on the calorific values 
of peat from Irish bogs indicate that the air-dried peat averages 
about 7,200 B.t.u.’s. per pound. It has been found that air-dried 
peat from various countries may vary from about 7,000 to 10,500 
B.t.u.’s. per pound. The peat from Irish bogs is usually of 
higher calorific value. A comparison of peat and coal indicates 
that the relative heat values may be taken as 2 : 3, or that 3 tons 
of peat are equivalent to 2 tons of coal. 


A Consolidation of Field Reports on the Combine Reaper- 
Thresher in Saskatchewan, compiled by G. F. Boyd (Saskatchewan 
Department of Agriculture Bulletin 78 (1926), pp. 15, figs. 3).— 
The results of field tests on the use of the combine are summar- 
ized. 

These indicate that where suitable conditions exist for the 
operation of the combine the cost of handling grain is reduced 
considerably, and many operations are entirely eliminated. Short 
crops difficult to cut with a binder are handled more successfully 
with the combine. The use of the combine presents the disadvan- 
tage, however, that the grain must be left standing from ten 
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days to two weeks longer than if cut by a binder. Because of 
excessive moisture in the threshed grain it may be difficult to store 
it without heating and consequent depreciation. There was found 
to be a loss due to incomplete separation from the straw when 
unripe portions of a field are harvested. The opinion is expressed 
that the combine should prove especially useful to handle early 
matured crops ‘such as have occurred in certain years in the 
southwestern and west-central parts of Saskatchewan. 


Electricity in Agricutlure, I, II, C. A. C. Brown, Journal of the 
Ministry of Agriculture [Great Britain], 34 (1927), Nos. 2, pp. 121- 
125; 3, pp. 258-262).—Data on the development of the use of electri- 
city in agriculture in England are briefly presented. Some of the 
subjects discussed are the supply and distribution of the energy, 
the uncertainty of the farming load, and the use of the electricity 
on the farm. 


Gaseous Explosions.—III, Effect of Fuel Constitution on Rate 
of Rise of Pressure, G. G. Brown and G. B. Watkins (Industrial 
and Engineering Chemistry, 19 (1927), No. 2, pp. 280-285, figs. 5).— 
In a third contribution to the subject from the University of 
Michigan, apparatus suitable for the quantitative determination 
of the rate of rise of pressure of a gaseous explosion is described. 
Normal hexane, heptane, and octane; benzine, toluene, and xylene; 
methyl, ethyl, and amyl alcohols; and ethyl ether were used to 
prepare explosive mixtures with substantially theoretical oxygen 
and nitrogen. These mixtures were exploded under constant initia! 
conditions, and the pressure-time curves were graphically differ- 
entiated to obtain the maximum rate of rise of pressure. A com- 
parison of the data for the fuels tested indicated that the rate 
of rise of pressure in a progressive homogeneous reaction increases 
with the molecular weight in the paraffin series and varies in- 
versely with the number of methyl groups added to the benzine 
ring in the aromatic series. It is approximately the same for 
normal octane and benzine, for normal heptane and toluene, and 
for normal hexane and xylene, and is about the same for the 
higher alcohols as for the corresponding paraffin hydrocarbons. 
It is also exceedingly rapid for ether. 


Tables of Physical and Chemical Constants and Some Mathe- 
matical Functions, G. W. Kaye and T. H. Laby (London and 
New York, Longmans, Green & Co., 1926, 5. ed., pp. [4] + 161).— 
This is the fifth edition of this book. It contains sections on 
general physics, astronomy, etc.; heat; sound; light; electricity; 
magnetism; rays, radioactivity, and gaseous ionization; chemistry; 
and mathematical tables. Its usefulness in engineering research) 
is evident. 


Laboratory Manual of Testing Materials, W. K. Hatt and H. H. 
Scofield (New York and London: McGraw-Hill Book Co., 1926, 3. 
ed., pp. XII + 182, figs. 35).—This is the third edition of this book. 
It contains chapters on general instructions, definitions (stress, 
elasticity, and resilience), materials stressed beyond the elastic 
limit, testing and testing machines, list of experiments, and instruc- 
tions for performing experiments. Appendixes are included on 
common formulas, specifications for materials, standard forms of 
test pieces, and strength tables. 


Influence of an Antiknock Compound in a Gas-ion Oxidation, 
Ss. C. Lynd and D. C. Bardwell (Industrial and Engineering 
Chemistry, 19 (1927), No. 2, pp. 231-233).—Studies conducted at 
the U.S.D.A. Fixed Nitrogen Research Laboratory are reported 
which showed that the actual comparison of the rates, with and 
without diethyl selenium, of the slow oxidation of methane under 
the ionizing influence of alpha-radiation does not indicate any 
retardation by the antiknock compound but rather some accelera- 
tion. The interpretation of this and its possible bearing on the 
antiknock theory are discussed. 


Plans for a New Jersey Laying House, E. R. Gross and D. B. 
Lucas (New Jersey Station Hints to Poultrymen, 15 (1927), No. 8, 
pp. 4, figs. 5).—Drawings and a suggested bill of materials for a 
slightly modified New Jersey multiple unit house are presented. 


The Connecticut 12x12 Brooder House, R. E. Jones (Connecticut 
Agricultural College Extension Bulletin 110 (1927), pp. 8, figs. 6).— 
Practical information on the planning of a brooder house for 
Connecticut conditions is given, together with working drawings 
and bills of material for its construction. 


Physics in Industry, W. Makower and B. A. Keen (New York: 
Oxford University Press, American Branch, 1926, Vol. 4, pp. 63, 
pls. 4, figs. 25).—A series of lectures on the subject is given, includ- 
ing one on the physicist in agriculture, with special reference 
to soils and soil dynamics subjects, and which is of particular 
interest to those engaged in research in tillage and traction 
machinery. 


Clearing Land of Brush and Stumps, G. R. Boyd (U. S. Depart- 
ment of Agriculture, Farmers’ Bulletin 1526 (1927), pp. II + 35, 
figs. 19).—This bulletin, superseding Farmers’ Bulletin 974, des- 
cribes the methods followed in different localities of clearing land 
of brush and stumps and points out the conditions under which 
their use is warranted. 


Trench Silo, R. C. Miller and I Courtice, (North Dakota Agri- 
cultural College, Extension Circular 76 (1927), pp. 32, figs. 32).— 
Practical information on the planning and construction of trench 
silos for use under North Dakota conditions is presented, together 
with working drawings and bills of material. 
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Highway Bridge Location, C. B. McCullough (U. 8. Department 
of Agriculture Bulletin 1486 (1927), pp. 32, pls. 6, figs. 26).—Technical 
information is presented on highway bridge location, which is 
adapted primarily for use by engineers. 


Practical Application of Hydrogen-ion Control in the Digestion 
of Sewage Sludge, S. E. Coburn (Industrial and Engineering Chem- 


istry, 19 (1927), No. 2, pp. 235, 236, fig. 1).—Data are reported 


which indicate the undesirability of starting a new Imhoff tank 
plant in the late fall when bacterial action is inhibited by low 
temperatures. Considerable amounts of grain mash were found 
to tend to promote the acid digestion of the sewage solids. Seed- 
ing was found to be of no value unless a sufficiently large amount 
of good sludge is used. It was found that even under unfavorable 
conditions it is practicable to control the H-ion concentration 
of the sludge in an Imhoff tank by the judicious application of 
hydrated lime and thereby obtaining a pH value of from 7.3 to 
7.6, which is favorable to satisfactory sludge digestion. 


Civil Engineering Specifications and Quantities, G. S. Coleman 
and G. M. Flood (London, New York, and Calcutta: Longmans, 
Green & Co., 1926, pp. XV + 282, figs. 8).—The purpose of this 
book is to present to civil engineers and those in allied branches 
of engineering a knowledge of the fundamental facts which must 
be considered in preparing specifications and quantities for con- 
struction work. Chapters are included on general considerations 
respecting contracts; contracts with Government and local Govern- 
ment authorities; general instructions and conditions in contracts; 
materials of construction; workmanship; schedules and quantities; 
schedules, forms of orders, and tenders; certifying of work for 
payment; guarantors and sureties; and arbitration as affecting 
civil engineering contracts. Five appendixes are included. 


Refrigeration in the Chemical Industry, G. W. Daniels (New 
York: D. Van Nostrand Co., 1926, pp. 6, 141, fig. 39).—The scope of 
this book is such as to permit the formation of some correct 
quantitative ideas of the capabilities of refrigerating plants and 
of the amount of refrigeration necessary for a given purpose. 
It contains chapters on some fundamental points, properties of 
refrigerants in use, calculation of capacity and power, calling for 
tenders, choice of a machine, condensers, cooling of liquids, cooling 
of gases, insulation, operation of refrigerating plant, choice of a 
prime mover, and chemical processes using refrigeration. 


Modern Methods of Sewage Disposal, W. Butler and J. H. Coste 
(Journal Society of Chemical Industry, 46 (1927), No. 6, pp. 49T- 
59T).—A summary of knowledge on the subject is presented. 


A Portable Brooder House, C. W. Carrick and I. D. Mayer 
(Purdue Agricultural Extension Bulletin 148 (1927), pp. 8, figs. 7).— 
Practical information on the planning of a portable brooder house 


is presented, together with working drawings for its construc- 
tion. 


Construction of Self-Feeders and Their Use in Pork Production, 
W. E. Carrol and W. A. Foster (Illinois Station Circular 319 (1927), 
pp. 23, figs. 27).—Data on the planning and construction of self- 
feeders for hogs are presented, together with working drawings 


and bills of material. Information on their use is also briefly 
presented. 


Timber Cottages for Rural Districts, E. Gunn (Journal of the 
Ministry of Agriculture [Great Britain], 33 (1927), No. 11, pp. 1007- 
1010, fig. 1).—Information on the development of timber cottages for 
the use of agricultural laborers in England is presented, together 
with simple working drawings. Timber is considered better than 
brick or concrete as a nonconducting material for use in the con- 
struction of laborers’ cottages in cold countries. 


Farm Barns, E. W. Kendall and L. Stevenson (Ontario Depart- 
ment of Agriculture Bulletin 326 (1927), pp. 23, figs. 16).—Practical 
information on barn planning is given, together with working 


drawings of different barn types adapted to Ontario conditions 
and bills of material. 


Grinding Farm Tools, L. M. Roehl (New York Agricultural 
College (Cornell) Extension Bulletin 155 (1927), pp. 34, figs. 39).— 
Practical information on the subject is given. 


Knots and Splices: The Use of Rope on the Farm, E. W. 
Kendall and L. Stevenson (Ontario Department of Agriculture 
Bulletin 327 (1927), pp. 14, figs. 19).—Practical information is pre- 
sented on the use of rope on the farm and on the making of knots 
and splices for various purposes. 


Water Systems for Farm Homes, F. D. Cornell, Jr. (West Vir- 
ginia Station Circular 44 (1927), pp. 24, figs. 14).—Practical informa- 


tion on the planning and installation of water systems for West 
Virginia farm homes is given. 


Housing Farm Poultry, L. E. Card and W. A. Foster (Illinois 
Station Circular 315 (1927), pp. 20, figs. 23).—Practical information 
on the planning and construction of poultry houses under Illinois 
conditions is given, together with specifications and plans of 
structures and bills of material. 


Drainage Investigations at the Belle Fourche Field Station, 1923- 
1925, B. Aune (U. S. Department of Agriculture, Department Cir- 
cular 417 (1927), pp. 33-35, fig. 1).—Data on the tile drainage of 
irrigated heavy gumbo soil are briefly presented. 
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‘*Fascinating Possibilities’ 


66 HERE are technical and economic forces making for 
an extensive decentralization of American industry. 
*##444* The outlook is that we shall ultimately find 

it possible to carry on mass production more profitably in a 

decentralized than in a centralized industry.” 


The foregoing quotation is from the second of a series 
of three articles by Dr. Glenn Frank, president of the Uni- 
versity of Wisconsin, appearing in the October issue of “The 
Magazine of Business.” Dr. Frank’s thoughts on the possible 
future relationship between manufacturing and agriculture 
are of particular interest to agricultural engineers. More- 
over, not only agricultural engineers, but the public in general, 
will be much more inclined to accept Dr. Frank’s views on 
this possible relationship than it would a few years ago. Let 
us quote further from Dr. Frank’s article: 


“There will be certain side-effects of this industrial de- 
centralization that deserve mention, at least. It may go far 
toward meeting the difficulties that vex the American farmer. 
The agricultural regions of the United States are the sources 
of many industrial raw materials. And every year the indus- 
trial chemist is finding new industrial uses for the waste 
products and main products of American farms. Corn, wheat, 
rye, flax, barley, cotton, wood, sawdust, cornstalks, corn cobs, 
straw, cotton seed, husks, whey, and many other main prod- 
ucts and waste products of the farm are being transformed, 
under the chemist’s magic wand, into movie films, printers’ ink, 
wall board, dynamite, glue, floor covering, radio parts, substi- 
tutes for ivory, silk, leather, linen, marble, and an endless list 
of manufactured articles. 


“If the future development of power and its transmission 
makes possible the locating of factories in the agricultural 
regions producing their raw materials, the possible correlation 
of agricultural and industrial production opens up a world of 
fascinating possibilities. Farming—save in such fields as 
dairying—simply is not a whole-time job. Industry is, but 
agriculture is not. The phrase ‘farm and factory must pros- 
per together’ has become a slogan. If technical developments 
in power production and transmission make it possible, not 
only for farm and factory to prosper together but for farm 
and factory to produce together in the same neighborhoods, 
it may prove possible to absorb in such factories the present 
seasonal idieness of farm labor to an extent that will put a 
sound economic foundation under agricultural regions without 
the succor of governmental subsidy. 
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“There are, I know, a thousand and one difficulties in the 
way of any such development, but I know many far-sighted 
business men who think it promising enough to justify thought 
and investigation.” 


The Bureau Situation 


E ARE reminded of the saying “The wheel that squeaks 
the loudest is the wheel that gets the grease.” If agri- 
cultural engineers “squeak” long enough and loud 

enough on the question of a bureau of agricultural engineering 
in the U. S. Department of Agriculture, they will in time ac- 
complish their objective. But we mustn’t let up on the 
“squeaking.” 

The Secretary of Agriculture has received a great many 
requests by word of mouth, by resolutions, by letters, and 
by telegrams, urging that he use his efforts to have such a 
bureau created. The Secretary apparently is impressed with 
the sincerity of the agricultural engineers’ demands for such 
a bureau and undoubtedly realizes the need for it. 

We must not fail to realize, however, that the Secretary 
is continually besieged by all sorts of demands, many of them 
just as insistent as ours. As suggested by one member, per- 
haps the most effective thing we can do from now on is to 
use what political influence we can muster in support of the 
bureau. No matter how meritorious a project may be, if it 
is to be successful in running the gauntlet at Washington, 
it must have political influence back of it. In other words, 
we cannot very well divorce an effort to effect a change in 
government organization from politics. 

This fact should be recognized, and from now on agricul- 
tural engineers should direct special attention to interesting 
their political friends in Washington, especially their senators 
and representatives, in this particular project. We have 
plenty of good arguments why such a bureau is needed. The 
project has all the merits that any such project could have. 
The thing to do now is to convince our political friends of 
its merit and secure their active support. 

It is our opinion that, when the Secretary of Agriculture 
finds that our senators and representatives in Congress are 
favorable to creating such a bureau, he will feel justified in 
making provision for it in the annual appropriations bill. The 
Department of Agriculture will begin working on another 
appropriations bill in March of next year. We should use 
our best efforts to see that a provision for a bureau of agri- 
cultural engineering goes into that bill. 

This should be the signal for renewed efforts by agricul- 
tural engineers to accomplish this most worthy objective. . 


The Farmer as a Mechanic 


S IT wise—is it safe— to encourage farmers in general to 
do their own plumbing, electric wiring, building, etc., that 
is, where expert mechanical knowledge is required? This 

is a matter in connection with which agricultural engineers 
must assume a great deal of responsibility. 


It is true that more farmers could enjoy the comforts of 
life if they could use their own labor, instead of paying. the 
prevailing prices for skilled labor, to install these comforts 
and conveniences, There are farmers and farm boys who, 
with a reasonable amount of instruction, have sufficient me- 
chanical ability to do such work as plumbing, electric wiring, 
ete., as successfully as any skilled mechanic. Such men 
should be encouraged to train themselves to do such work in 
dull seasons. There are a few such men in every community. 


But we seriously question the wisdom of encouraging farm- 
ers in general to install water, heating, and lighting systems, 
etc. Such systems involve a considerable expenditure of 
money, and such an investment can be made much more 
costly if the work is not properly done. 


Usually the best is the cheapest in the long run—and 
that applies to labor as well as to materials and equipment. 
As agricultural engineers we should hesitate to recommend 
anything but the purchase of the best equipment, and, further, 
we should encourage the employment of the best skill in 
installing it. We will render a maximum of service by holding 
to high standards in all things. 
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North Atlantic Section Holds Successful 
Meeting 


HE North Atlantic Section of the American Society of 

Agricultural Engineers held its fourth meeting at Web- 

ster Hall, Pittsburgh, Pennsylvania, October 19 to 21. 
Like the three preceding meetings, it was particularly note- 
worthy because of the intense interest and enthusiasm of 
those in attendance. At this meeting the Section was the 
guests of the Westinghouse Electric and Manufacturing Com- 
pany, the Sheet Steel Trade Extension Committee, and other 
manufacturing industries of Pittsburgh interested in the ac- 
tivities of the Society. 

The day previous to the opening of the meeting a visit 
to the plant of the Youngstown Sheet & Tube Company, at 
Youngstown, Ohio, was arranged through the courtesy of the 
Sheet Steel Trade Extension Committee. However, owing to 
the lateness with which this trip was arranged, it was not 
possible for most of those attending the meeting to take ad- 
vantage of the opportunity. 

The meeting opened Wednesday afternoon, October 19, 
with an address by the chairman of the Section, C. I. Gun- 
ness, agricultural engineer, Massachusetts Agricultural Col- 
lege. It was followed by an address of welcome by Dr. 
Thomas S. Baker, president of Carnegie Institute of Tech- 
nology. The remainder of the program of that session was 
featured by a paper, entitled “Artificial Drying of Alfalfa,” by 
H. E. Kiefer, of the Mason Alfalfa Process Company; a paper, 
entitled “Farm Building Construction With Lumber,” by Frank 
P. Cartwright, chief engineer, National Lumber Manufacturers 
Association; and a paper, entitled “Rural Electrification in 
Ontario,” by J. W. Purcell, assistant engineer, Hydro-Electric 
Power Commission of Ontario. 

The evening of the first day was very profitably spent by 
those in attendance at a visit to one of the steel mills of 
the Carnegie Steel Company in Pittsburgh. 


The morning session of October 20 opened with an address, 
entitled “Agricultural Engineering and Fuel Research,” by 
Col. O. B. Zimmerman, president of the Society. Following 
this address two simultaneous sessions were arranged, a gen- 
eral session and a rural electric session. Two important 
papers featured the general session, one, entitled “A Season 
With the Corn Borer,” by B. A. Jennings, agricultural engi- 
neer, Cornell University, and another, entitled “National As- 
pects of Farm Machinery Research,” by H. B. Walker, agri- 
cultural engineer, Kansas State Agricultural College. The 
discussion of the former was led by R. B. Gray, agricultural 
engineer, U. S. Department of ‘Agriculture, and the latter 
by C. L. White, managing editor of “Pennsylvania Farmer.” 

The two papers featuring the rural electric session were 
one, entitled “Experiences of an Agricultural Engineer with a 
Utility Company,” by L, S. Caple, of the Rochester Gas and 
Electric Company, and another, entitled “Electric Lighting on 
the Farm,” by W. C. Brown, commercial engineer, Natioral 
Lamp Works of the General Electric Company. 

Following these two sessions the members and guests 
attending the meeting were the guests of the H. J. Heinz 
Company. Followmg a luncheon at the factory of the com- 
pany, they were given a very interesting trip through the 
factory. 

The afternoon meeting opened with a joint session, the 
feature of which was a paper, entitled “Agricultural Econom- 
ics—The Use of Machinery in Reducing Production Costs,” 
by H. R. Tolley, chief of the division of farm management, 
U.S.D.A. Bureau of Agricultural Economics. The discussion 
was led by H. W. Riley, agricultural engineer, Cornell Uri- 
versity. Following this two group sessions were held. At 
the general session, R. E. Rogers, vice-president of the J. B. 
Sipe Company, presented a paper, entitled “Painting of Farm 
Buildings.” This was followed by a paper, entitled “The 
Control of the Strength of Concrete,” by W. G. Kaiser, agri- 
cultural engineer, Portland Cement Association. 
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The rural electric session listened with considerable in- 
terest to a paper, entitled “Electrical Conductivity. Method 
of Treating Milk,” by Dr. Fetterman, of the National Certi- 
fication Laboratories of Pittsburgh. This was followed by an 
address, entitled “The Farmer and the Utility Companies,” by 
J. M. McKee, secretary of the Joint Electrical Commission 
of Pennsylvania. 

The evening of October 20 was devoted to three separate 
round table discussions--farm structures, farm power and 
machinery, and rural electrification. These discussions were 
led by N. S. Grubbs, L. G. Heimpel, and F. la T. Budgett 
respectively. 

On Friday, October 21, the sessions were held in the West- 
inghouse auditorium at East Pittsburgh. The morning session 
opened with an address of welcome by W. S. Rugg, vice-presi- 
dent of the Westinghouse Electric & Manufacturing Company. 
This was followed by an address, entitled “Review of Prog- 
ress in Rural Electrification,” by Dr. E. A. White, director 
of the national Committee on the Relation of Electricity to 
Agriculture. The balance of the forenoon session was given 
over to a general session and rural electric session. The 
general session was featured by a paper, entitled “Fruit and 
Vegetable Storage,” by C. I. Gunness, agricultural engineer, 
Massachusetts Agricultural College, and a paper, entitled “Use 
vf Explosives in Agriculture,” by F. T. Ransom, E. I. du Pont 
de Nemours & Company. The discussion of the first paper 
was led by E. R. Gross, agricultural engineer, Rutgers Uni- 
versity. 

At the rural electric session, W. D, Hemker, general engi- 
neer, Westinghouse Electric & Manufacturing Company, pre- 
sented an interesting paper, entitled “Characteristics of Elec- 
tric Motors for Farm Use.” This was followed by a paper 
on the place of the individual farm electric plant in rural 
electrification by R. C. Cosgrove, of the Westinghouse Com- 
pany. R. Woodward, of the Frigidaire Corporation, presented 
an interesting paper, entitled “Electric Refrigeration of Milk.” 

Following lunch at the Westinghouse cafeteria, those in 
attendance spent the greater part of the afternoon visiting the 
Westinghouse plant. 

The business meeting of the Section was held late in the 
afternoon, followed by a banquet. The officers of the North 
Atlantic Section for the coming year are chairman, W. C. 
Harrington, field agricultural engineer, Portland Cement Asso- 
ciation; vice-chairman, E. R. Gross, agricultural engineer, 
Rutgers University; and secretary-treasurer, O. B. Stichter, 
Louden Machinery Company. 

On account of the fact that the 1928 annual meeting of 
the Society will be held in Washington, the Section took 
action at its business meeting to hold a business meeting 
during the Washington meeting, but not to hold a professional 
meeting next year. The section also passed a resolution en- 
dorsing the earlier actions of the parent society in urging 
that a bureau of agricultural engineering be created in the 
U. S. Department of Agriculture and asking the Secretary of 
Agriculture to take early action on this matter. 


Division Meetings 


LSEWHERE in this issue will be found a tentative pro- 
E; gram of the meetings of the Power and Machinery Divi- 

sion and the Structures Division of the American Society 
of Agricultural Engineers to be held at the Hotel Sherman, 
Chicago, November 29 and 30, and December 1 and 2, respec- 
tively. These programs are now practically complete and 
are of particular interest to the two groups of Society mem- 
bership especially interested. 

A meeting of the agricultural power division of the So- 
ciety of Automotive Engineers will be held at the Hotel 
Sherman on December 1, This meeting will feature princi- 
pally the subject of tractors. At this writing the program 
for the meeting has not been announced. 

On November 28, the day previous to the opening of the 
meeting of the Power and Machinery Division, the tractor 
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and thresher department of the National Association of Farm 
Equipment Manufacturers will hold a meeting at the Audi- 
torium Hotel, Chicago. While the program for this meet- 


ing has not been announced, it is understood that it will 
be of particular interest to those attending the A.S.A.E. 
meeting. 

Inasmuch as these two division meetings are being held 
during the week of the International Livestock Exposition 
in Chicago (November 26 to December 3), reduced railroad 
fares will be in effect on all railroads entering Chicago. Those 


TENTATIVE PROGRAM 


Meeting of the Power and Machinery Division of the 
American Society of Agricultural Engineers 
Hotel Sherman, Chicago, November 29 and 30, 1927 


FIRST DAY—NOVEMBER 29 


Forenoon Session 
8:30 A.M. Registration 


9:30 A.M. SYMPOSIUM: Reports of State, Federal, and Canadian 

“‘Combine”’ Investigations in 1927— 
Virginia—C. E. Seitz 
Pennsylvania—R. U. Blasingame 
New York—H. W. Riley 
Michigan—E. C. Sauve 
Indiana—William Aitkenhead 
Illinois—I. P. Blauser 
Minnesota—A. J. Schwantes 
North Dakota—R. C. Miller 
South Dakota—J. F. Goss 
Montana—R. M. Merrill 
Idaho—M. R. Lewis 


U.S.D.A.—Grain Cleaning Investigations—R. H. Black 
Saskatchewan—E. A. Hardy 


SYMPOSIUM: Recent Developments in the 
bine’’— 
B. S. Harris, chief engineer, Massey-Harris Co., Ltd. 
W. F. MacGregor, chief engineer, J. I. Case T. M. Co. 
L. A. Paradise, engineer, Deere & Co. 
John Mainland, engineer, Advance-Rumely Co. 
12:30 P.M. Luncheon 


“Com- 


Afternoon Session 
2:00 P.M. General Discussion of ‘‘Combine’’ Investigations and 
Developments 
2:30 P.M. SYMPOSIUM—Latest Developments in Grain Drying— 


W. M. Hurst, agricultural engineer, U. S. Department 
of Agriculture 


F. la T. Budgett, agricultural engineer, Cornell Uni- 
versity 


H. B. Josephson, agricultural engineer, Pennsylvania 
State College 


Discussion 
ADDRESS: ‘Progress of the Farm Machinery Re- 


search Program’’—H. B. Walker, senior agricultural 
engineer, U. S. Department of Agriculture 


Discussion 
Motion pictures showing latest developments in the de- 
sign and application of farm machinery 


SECOND DAY—NOVEMBER 30 


Forenoon Session 


PAPER: “Mole Drainage—Advantages and Machinery 
Used’’—O. E. Robey, agricultural engineer, Michigan 
State College 

PAPER: “Tillage Machinery Developments Up to 


Date’’—F. A. Wirt, J. [. Case Threshing Machine Com- 
pany 


Discussion 
PAPER: ‘Corn Borer Control by Mechanical Means’’— 


Cc. O. Reed, agricultural engineer, Ohio State University 
Discussion 


Luncheon 


Afternoon Session 


. PAPER: ‘‘Recent Changes in Tractors as Noted from 
the Nebraska Tests’’—L. E. Wallace, agricultural engi- 
neer, University of Nebraska 


2:30 P.M. Discussion—Trends in Tractor Design (By engineers of 
the tractor industry) 


3:30 P.M. General discussion 


4:00 P.M. Report of Subcommittees on Power Take-Off for Trac- 
tors 


4:30 P.M. Report of Standards Committee 


5:00 P.M. Motion pictures showing latest developments in the de- 
sign and application of farm machinery 
6:00 P.M. Adjournment 


i oe 
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members attending the meeting should consult their loca) 
ticket agents in regard to these reduced fares when purchas- 
ing their transportation to Chicago. 

Also, inasmuch as a number of national organizations are 
meeting in Chicago during that week, members of the Society 
are urged to make hotel reservations early. 


- Addresses Commerce Body 


OL. O. B. ZIMMERMAN, president of the American Soci- 

ety of Agricultural Engineers, during his attendance at 

the meeting of the North Atlantic Section of the Society 
at Pittsburgh, October 19 to 21, addressed the Braddock Cham- 
ber of Commerce on the subject of the place and importance 
of engineering in agriculture. The address was very well 
received, and the business men who heard it showed a keen 
interest in the possibilities of engineering as applied to agri- 
culture. 


(Continued on page 2—Advertising Section) 


TENTATIVE PROGRAM 


Meeting of the Structures Division of the 
American Society of Agricultural Engineers 
Hotel Sherman, Chicago, December 1 and 2, 1927 


FIRST DAY—DECEMBER 1 


Forenoon Session 
8:30 A.M. Registration 


9:30 A.M. Meeting opened by the Chairman of the A.S.A.E. Struc- 


tures Division—W. G. Kaiser, agricultural engineer, 
Portland Cement Association 


PAPER: ‘Planning Farm Houses for Efficient House- 
keeping’’—Greta Gray, professor of home economics, 
University of Nebraska 

10:30 ALM. PAPER: ‘The Evolution of American Farm Homes’’— 


Rexford Newcomb, professor of architectural history, 
University of Illinois 


11:30 A.M. PAPER: ‘“‘Combining Beauty and Utility in the Farm 
Home’’—W. .. Foster, assistant professor of rural 
architecture, University of Illinois 


12:30 P.M. Luncheon 


9 45 A.M. 


Afternoon Session 


700 P.M. ADDRESS: O. B. Zimmerman, president, American 
Society of Agricultural Engineers 
2:15 P.M. PAPER: ‘Determination of Basic Requirements of 
Farm Structures’’—M. C. Betts, architect, U. S. Depart- 
ment of Agriculture 
3:00 P.M. General discussion of opportunities for research in farm 
structures—- 
B. M. Stahl, agricultural engineer, Ohio State Univer- 
sity 
F. P. Cartwright, chief engineer, National Lumber 
Mfers. Assn. 


H. B. White, agricultural engineer, University of 
Minnesota 


G. L. Bennett, engineer, Sheet Steel Trade Extension 
Committee 


John Swenehart, agricultural engineer, University of 
Wisconsin 


E. C. Kerth, chief engineer, Hollow Building Tile 
Assn. ; 


F. C. Fenton, agricultural engineer, Iowa State Col- 
lege 


L. B. Lent, engineer, Common Brick Mfgrs. Assn. 
SECOND DAY—DECEMBER 2 


Forenoon Session 


PAPER: ‘Are Farm Buildings an Investment or an 
Expense?’’—J. L. Strahan, agricultural engineer, Louden 
Machinery Co. 

Discussion— 


W. B. Clarkson, vice-president, King Ventilating Co. 
R. N. Cuykendall, agricultural engineer, James Mfg. 
Co. 
Bruce Russell, architect, Iowa Equipment Corp. 
Cc. P. Tobin, sales engineer, The Cellotex Co. 
11:00 A.M. PAPER: ‘Cutting Labor Costs by Efficient Planning of 
Farm Buildings’’—Peter Grubbs, Ohio farmer 
11:30 A.M. ADDRESS: “How Agricultural Engineers Can Help 
Reduce Farm Fire Losses’’—I. D. Goss, chairman, agri- 
cultural committee, National Fire Waste Council 
12:30 P.M. Luncheon 


Afternoon Session 
2:00 P.M. Round Table Discussion—<Activities of the A.S.A.E. 
Structures Division in Relation to Sensible Development 


of Farm Structures—Led by W. G. Kaiser, agricultural 
engineer, Portland Cement Assn. 


Adjournment 
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